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* Saved critical material, time, labor, money—by 
eliminating the need for extensive rewiring. 


%& Reduced the load demand of the plant's electric 
system more than one third. 





* Improved voltage regulation throughout the entire 
plant, and decreased the load on the feeders. 


%& Reduced the power cost 


* Made possible greater production 


= | 
WHAT CAPACITORS DID [eae 


for the Gate City Iron Works 


welding, motors, and plant lighting. 








\ Ta the Gate City Iron Works in Omaha, Nebraska, 

needed additional capacity for greatly increased welding opera- 
tions, they got it by improving power factor by means of Pyranol 
capacitors. Three 240-kva units did the job, with the results listed 
above. 
If your plant’s power system is fully loaded—or overloaded—and 
is operating at low power factor, capacitors can help you, too. 
They supply reactive kva that otherwise has to travel through your 
transformers and feeders, and thus your plant wiring can carry 
more working current—as much as 40 per cent in some cases. 





Remember, too, a capacitor installation can be made in a matter of 
weeks instead of the months necessary with other methods. Ask 
your G-E representative to estimate the possible increase in your 
circuit capacity, or write for Bulletin GEA-77. General Electric Com- 
pany, Schenectady, N. Y. 


PYRANOL CAPACITORS 


The best investment in the world is in this country’s future BUY WAR BONDS 


GENERAL 4 ELECTRIC 
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t he No matter how complicated, how long or how many turns 
(ever-ready elbows do the trick), Murray Wiring Troughs are 


TOUG HE ST easy and quick to install. They are strong and rigid when in 
place, yet easy to get into, through instantly removable covers. 

rT G ANG S ” Tap for a branch anywhere—always a knockout handy. Four 
lengths—and four depth-width combinations. The installations 

above are typical—and the first you put in will look just as ship- 


in / ine shape and prove the easiest job you can remember. Metropolitan 
Device Corporation, Brooklyn, N. Y. 


ee eee 


Metropolitan Device Corp. 
Brooklyn, N. Y. 


Please send catalog of 
Murray Wiring Troughs. 
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. GIVE US ALL THREE 


FORM 35 4A . Any way you look at it—on all three of the important factors in 
THREADED y - ll selection of electrical fittings— Appleton scores! Specify Appleton 
“UNILET” y J outlet and switch boxes and conduit fittings, and you’re sure to 
; 3 ‘A get what’s needed—you can depend on Appleton’s forty years of 
leadership for skilled engineering, practical design and careful 
workmanship—you can expect, and get, deliveries where and 

when you want them! 

Form 35 Unilets, illustrated here, are typical of the s —— 
of the COMPLETE APPLETON LINE! Design is modern and 
clean cut, down to the finest detail; light, strong malleable iron 
castings are smooth, free from gating marks and are unbreak- 
able, even under extreme temperature variation..Wiring spaces are 
roomy; all hubs have chamfered edges assuring straight, accurate 
tapping. All Form 35 Unilets are free from sharp or rough edges 
which might cut insulation. 

Whatever your fitting requirements, save your own time and 
energy — make jobs run smoother — specify APPLETON — 

“Standard for Better Wiring!” 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE CHICAGO, ILLINOIS 
FORM 35 Branch Offices: NEW YORK, 76 Ninth Ave. © DETROIT,7310 Woodward Ave. «¢ CLEVELAND, 
1836 Euclid Ave. ° SAN FRANCISCO, 655 Minna St. ° ST. LOUIS, 420 Frisco Bldg. 
NO-THREAD LOS ANGELES, 100 N. Santa Fe Ave. * ATLANTA, 175 Luckie St.,N.W. © BIRMINGHAM, 6 N. 
“UNILET” Twenty-first St. * MINNEAPOLIS, 305 Fifth St.,S. * PITTSBURGH, 418 Bessemer Bldg. 
Resident Representatives: Baltimore, Boston, Cincinnati, Dallas. Denver, Kansas City, Milwaukee, 
New Haven, New Orleans, Philadelphia, Seattle 


QUICK ADAPTERS SHARP 90-DEGREE eer MADE SAFE AND EASY 


MULTIPLY WS pe LBD,” Form 35 Unilet 

‘ s ao cially designed to make 

UTILITY For 42- to 6-inch site | Ho 90-degree junctions, 
conduit, inclusive. ; ral - i 49 hea, straight, easy pull both 
Any Form 35 Threaded ~ ail § aid aye *Smooth dome cover and 
smoothly rounded edgeson cover 


Unilet, designed for . ow opening insure against injury 
heavy-wall conduit, — : j to insulation in pulling wires. 


may be quickly adapted , Apractical Appleton feature. 


for use with elec- 
trical metallic 
tubing by means 
of Adapter Smoothly rounded edges 


shown “ left. : . ” protect insulation when 
G conductors are pulled 





OUR COVER this month Is "Radiant 
Heat in Industry", the fourth in a series 
of original sketches of electrical equip- 
ment in wartime by Artist Stephen 
Grout. 
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Heres the [eam 
New Power 


ALLIS-CHALMERS MOTORS & TEXROPE DRIVES 





te aol 
GOO LBS. SAVED ’ 





RPM 44 


the 450 rpm motor to 87.5% for the 
1800 rpm motor. The 1800 rpm motor 
saves you pied kw/24 hr, day, 


450 rpm 15 hp squirrel-cage motor, for 
example, 600 Ib are saved. And you save 
well over $200 — with drive figured in! 


= = 9A CLES 
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with Texrope Drive will ably do the job 
of a lower-speed, direct-connected motor 
—at lower cost in money and materials! 


1 In most applications, an 1800 rpm motor ? When you buy an 1800 rpm instead of 3 Note that efficiency rises from 79% for 





1, to Solve These 
Problems! 


1. HOW TO DRIVE LOW SPEED MACHINERY WITH HIGH 
SPEED MOTORS? Allis-Chalmers Texrope Drives can “gear down” 
motor speeds over a range of 7 to 1. They’re compact, highly efficient, 
protect your equipment by absorbing shock. 














2. HOW TO DRIVE.A MACHINE AT DIFFERENT RATES WITH 
A SINGLE SPEED MOTOR? Texrope Adjustable-Speed Drives give 
you infinite speed range up to 375%. And in Allis-Chalmers’ full line 
of Texrope Drive equipment you'll find the right range for your ma- 
chines . . . thus avoid paying extra for more speed than you need. 











ow THAT low-speed and multi-speed motors are 
N sharply restricted, get the fleability you need 
by teaming up available types of Allis-Chalmers Lo- 
Maintenance Motors with Texrope Drives. 
As America’s only builder of both motors and 
V-belt drives, Allis-Chalmers has long studied and 


advocated their use in proper combination. Today, 
you benefit from Allis-Chalmers pioneering when 
you ask for—and get—the right combination of 
Lo-Maintenance Motor and Texrope Drive. 

Call on any A-C district office or write to 
Autis-CuatMers Mra. Co., Minwavkes 1, Wis. 


A1647 








Allis-Chalmers Vari-Pitch Speed 
Changer gives you itfinite changes at 
the turn of a wheel — within 3.75 to 1. 
It’s compact, flexible, efficient! 


Sheave, you can increase or decrease 
speed by adjusting sheave diameter . . . 


Infrequently needed speed changes can 
be had by changing from one size motor 
obtaining an unbroken series of speeds! 


sheave to another. Juggling complete 
drives, range is 1:1 to 7:1. 


HALMERS 
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With the Allis-Chalmers Vari-Pitch 6 











LO-MAINTENANCE MOTORS 
TEXROPE DRIVES 














CROUSE-HINDS 
Thermostat Condulets 
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FOR HAZARDOUS LOCATIONS 


tible fibers. 
Type HRC 


Mercury tube switch. 
Threaded flame-tight cover. 
Through feed '-inch union hubs. Either hub can be capped. 


Accurate thermometer for indicating room temperature. 


unauthorized persons. 
Listed in Condulet Catalog No. 2500, Section 85, Page 50-3. 


Type HR 


Contactor snap switch. 
Ground surface flame-tight cover. 


— ment Reversible. *-inch hub can be at top, bottom, or either side. 
Accurate thermometer for indicating room temperature. 
Regulating knob removable to prevent unauthorized regulating. 


Listed in Condulet Catalog No. 2500, Section 85, Page 50-4. 


Type FHRC 


Mercury tube switch. 


able plug for either hub. 
Accurate thermometer for indicating room temperature. 


regulated by authorized persons. A 






Listed in Condulet Catalog No. 2500, Section 50, Page 22B. Nationwide 


CROUSE-HINDS COMPANY 
SYRACUSE. N. ¥., U.S.A. 


lat? 


\ffices: Birmingham — Boston - Chicago ~ Cincinnat Cleveland 


Los Angeles - Milwaukee 
Resident Product Engineers: Albany 


CROUSE-HINDS COMPANY OF GANADA, LTD., Main Office and Plant: TORONTO, ONT. 
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Explosion-Proof and Dust-Tight — 
Suitable for use in atmospheres containing 
ethyl ether vapor; gasoline, naptha, petroleum, 
benzol, alcohols, acetone, lacquer solvent 
vapors and natural gas; metal dust; carbon 
black, coal or coke dust; grain dust; combus- 


Locking arrangement can be furnished to prevent regulating by 


FOR NON-HAZARDOUS LOCATIONS 


Through feed %-inch hubs flush with top and bottom of body. Remov- 


Locking arrangement can be furnished so thermostat can only be 











For War-plant Fluorescent 


Correct Choice Depends 
on Your Circuit Voltage 


and Installation 


Single-lamp ballasts — The natural choice 
for installations requiring but one 
lamp per fixture; used most often in 
restricted spaces or where low levels of 


illumination are sufficient. 


Tulamp ballasts—Available for all lamp 
ratings from 15 watts to 100 watts; 
ballast, 


conserve materials in the 


reduce light ‘‘flicker,’ 


’ 


cut electrical 
losses, require fewer fixtures for a 


given-sized installation, 


Three-lamp ballasts— Designed for use 
with 40-watt lamps on all circuits. You 
avoid use of two ballasts in one 
fixture, simplifying installations and 


saving materials. 


Forlamp ballasts — For use with 100-watt 
lamps on 265/460Y-volt circuits; a 
“natural”’ for war-plant lighting; does 
the work of two Tulamp ballasts of 
the same rating, yet is the same 
physical size; in one aircraft factory 


Conditions 


installation, the use of Forlamp bal- 
lasts instead of Tulamp saved enough 
copper to make 95,000 cartridge cas- 
ings (20-mm) and enough aluminum 
to make 111,000 fuse primers. 


Ballasts with leads out the bottom— The 
most recent addition to the G-E line; 
available in 40-watt 
three-lamp ratings, 100-watt Tulamp 
and Forlamp ratings; developed as an 


Tulamp and 


aid to fixture manufacturers in saving 
critical materials; can be mounted 
completely exposed atop a shallow 


wiring channel. 


WRITE TODAY for Bulletin * 
GEA-3293 for complete in- 


formation on G.E.'s_ma- Ei 


terial-saving ballasts for 
MAZDA F lamps from 
4 to 100 watts. Gen- 
eral Electric Com- 
pany, Schenectady, 

New York. 
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GENERAL @ ELECTRIC 


408-17-5205 
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Lighting CHOOSE THE G-E BALLAST THAT WILL 


BALLASTS FOR 
FLUORESCENT 
LIGHTING 





NEVER A MISTAKE WHEN PROTECTIVE FLOODLIGHTING IS 


ptutomatically Coutrolled 





Sell Sangamo Time Switches right 
along with those protective floodlighting 
installations. This addition of automatic 
control makes each installation fully de- 
pendable—the kind of assurance all vital 
properties serving in the war effort must 
have. Contrary to human traits, a San- 
gamo Time Switch never errs—therefore, 
the lights go on and off as required. There 
are numerous types of Sangamo Time 
Switches so that every protective lighting 
control need can be fully met. The com- 
plete line includes Astronomic Dial, Syn- 
chronous Carry-over, and Outdoor Time 


Switches. Our catalog describes them. 


Acs 
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KEEP THIS LIGHT (7 
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By Maintaining 
Plant Efficiency 
Through 





@ Today ... TONIGHT... . with the 
United Nations on the attack . . . it is more 
important than ever to keep the flood of war 
goods rolling off the production lines. And 
foremost.among plant efficiency “‘musts’’ is 
good lighting, for efficient seeing to banish 
eye strain and fatigue...two conditions to 
which the older workmen of today are especially 
susceptible. 


To be sure of getting industrial lighting fixtures 
that can meet the severe service conditions of a 
month-in, month-out 24-hour war production 
schedule . . . specify RLM certified lighting 
units . . . identified by the RLM.Label. RLM 
Certified Lighting Units are bulit to rigid speci- 
fications developed by RLM Standards Institute. 
Strict and continuous inspection by Electrical 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 












BEM ar merese ace 


SRE e eee eemeen 










M Tab 
Quality Pa po has Stood a ee 
More p42S*tial lights-* Si8N of 
© than 20 yes ti98 for 
S. 


Testing Laboratories assures conformity to RLM 
Specifications by all manufacturers of RLM 
Labeled Industrial Lighting Units. 


For full particulars, write any manufacturer or 
distributor of RLM Industrial Lighting Units, 
or to the RLM Standards Institute. 
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Why the engineer was only partly right 


HE SUPERINTENDENT of the power 
station was examining his monthly 
report. 

“Pretty good record of performance,” 
he said to himself. 

Certainly, local war plants had in- 
creased their demands for power, but 
to date all their requirements had been 
met... 


Suddenly, a roar followed by a tre- 
mendous hissing sound came from the 
vicinity of the steam generator plant. 
The superintendent dashed from his 
office. 

When he reached the power plant, 
live steam was pouring into the boiler 
room. This room contained six 700 H.P. 
induction motors to supply air for the 
main boilers. 


“Tt looks bad,” shouted an assistant 
engineer. ““They’re turning off the steam, 
but the motors can’t take that kind of heat.” 


But, the story doesn’t end there. It 
later developed that the engineer was 


10 


only partly right. Only four of the 
motors failed. The other two were able 
to keep the plant in operation, at re- 
duced capacity, because these two 
motors had previously been wound with 
Fiberglas* Electrical Insulation. 
* * * 

Here is an actual instance of the supe- 
rior heat-and-moisture resistance of 
Fiberglas Electrical Insulation. 

This insulation, used with proper im- 
pregnant is also proving its ability to 
withstand high temperatures caused 
by today’s severe overloading of motor 
and generator. 


Serving the Services 


These are some of the reasons why 
Fiberglas Electrical Insulation is being 
so widely used today by the Army and 
the Navy and War industries for many 
types of motors, generators and trans- 
formers . . . for wire and cable in planes, 
tanks, and ships. 

As the production of Fiberglas Insu- 





tion is being constantly increased, more 
and more of this material is becoming 
available for more applications. 

Ask your electrical distributor for 
technical data on Fiberglas Electrical 
Insulation and about its availability 
for your use. Or write: Owens-Corning 
Fiberglas Corporation, Toledo 1, Ohio. In 
Canada, Fiberglas Canada, Ltd., Oshawa, 
Ontario. 








FiseRGLAS 


*T. M. Reg. U.S. Pat. Off. 











ELECTRICAL INSULATIONS 
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A NON-METALLIC FLUORESCENT UNIT 


Here’s a unit with typical Curtis character ... a touch 


of modern functional design . . . Easy to install .. . 
either single pendant or single ceiling mounted... 
perfect for continuous lines . . . High in efficiency 
and low in maintenance expense . . . Metal channel of 
the unit well within government limitations . . . louver 
and reflector made of less critical materials . . . finished 


in Curtis ‘‘Fluratex.” 


Let the Curtis ‘Warrior’ help you sell your next 


lighting job. 


We are proud to have been awarded the Maritime 
“M” for outstanding achievement in the production 
of war material. 







SPECIFICATIONS 


DIMENSIONS: Single section, 48%” long 
Continuous run adds 48%” per section. 
Shielding angle of louver is 45° crosswise 
and 30° lengthwise, satisfying office light- 
ing specifications. 

MAINTENANCE: The louver assembly 
comprising bottom, sides and ends as- 
sembled in one unit. Releasing two spring 
catches on either side of the fixture permits 
it to hinge from the remaining two spring 
catches, for cleaning and lamp replace- 
ment. Complete assembly removed from 
channel by releasing all four catches. 
The reflector is removed by releasing four 
wing nuts. Starters are located on top of 
the fixture channel and may be reached 
without removing any other fixture parts. 
MATERIAL: Steel channel. ‘‘Fluratex’’ non- 
metallic louver body. 

FINISH: Steel channel finished light gray. 
Louver body, ballast shields, and reflector 
are finished Fluracite. 

WATTAGE: For four 40-watt lamps per 
section. Total watts—192. 


CURTIS Sighting, we 


6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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Helping Cold Cathode offset Manpower Shortage 


Industry has found another great reason for its 
swing to Cold Cathode lighting. Cold Cathode is 
helping offset the manpower shortage. Yes. be- 
cause Cold Cathode is so intense, so shadowless 
—and at the same time non-glaring, non-tiring 
—it gets precision work done faster and more 
efficiently. It helps workers produce more vital 
war goods with /ess fatigue! 

Industry likes Cold Cathode. But keeping 
industry sold depends upon performance — 
and that’s where illumination engineers look to 
Sota Cotp CatrHopeE Licutinc TRANSFORMERS. 


Sola Transformers keep Cold Cathode “on the 


Cold Catffode 


beam.” They’re rugged, unaffected by shock or 
vibration, built for sturdy service ‘round the clock. 
They assure the kind of operation— free from 
which 


keeps Cold Cathode doing its full share for victory. 


under-voltage flicker or overload failure 


When making installations, keep these two 
important facts in mind: 1. The success of Gold 
Cathode leans heavily on the transformer. 2. Every 
significant improvement in luminous tube trans- 
former construction during the past twelve vears has 
originated in Sola laboratories. Find out how 
Sola transformers can serve you. Send for 


bulletin JLT-96 


fing frgnsformers 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting » Fluorescent Lighting * X-Ray Equipment « Luminous Tube Signs 
Off Burner Ignition + Radio » Power * Controls * Signal Systems * Door Bells and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, fll, 
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Bu Y UNITED STATES WAR BONDS AND STAMPS 


ae 
SIMPLE COMPACT DESIGN i 
ral The electric brake is built as = 
into the motor end cover to : | gy 
; form a compact, economical, bs _ = 
: easy to use unit. 
ql a eS 
ee 
SS ee ay 
o = 
RT REE 
5 STOP FOR POSITION 
Stop at the desired point for quickly 
and conveniently loading and unloading b 





1/10 TO 100 HORSEPOWER 





THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 


SPEED UP PRODUCTION ‘A 
Eliminate unnecessary loss as 
of time waiting for equip- 
ment to coast fo a stop. 





STOP AND HOLD ANY LOAD ay 


Unibrake motors.are very advantageous on 
hoists, elevators, inclined conveyors, ctc...- 

















YOU HAVE A BAKING-DRYING 
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A foremost aircraft engine manufacturer completely re- 
conditions felt emery wheels in 40 minutes by Infrared 
as compared to 24 hours by a previous method. The 
wheels are first conveyed through the No. 1 Infrared 
tunnel to dehydrate moisture and oil. Then, coated with 
sizing, the wheels are dried in No. 2 tunnel. An emery 
coat is then applied and the wheels passed again 
through No. 1 tunnel. After another emery coat and return 
through No. 2 tuunel, the reconditioning process is com- 
plete. It is estimated this process will save thousands of 
dollars each year. : 








BOOKLET— 
explains the Near 
Infrared Process and 
its proven advan- 
tages in hundreds of 
industrial uses. 
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FOR BAKING + DRYING 
PREHEATING + DEHYDRATION 











WAR OR POST-WAR—THE WAY TO GET MORE 
AND BETTER PRODUCTION AT LOWER COST 


In hundreds of war production plants today, the amazing 
production accomplishments in baking, drying, dehydrating 
and preheating operations are the result of Infrared equip- 
ment engineered by Fostoria. 


Easy, quick and inexpensive to install and operate, Infrared 
turns hours into minutes, conserves manpower, saves space, 
eliminates troublesome production problems. Case histories 
in a wide variety of uses thoroughly prove the higher ef- 
ficiency and greater utility of Infrared radiation over other 
forms of heat transfer. 


Te Test réduantages for Your Plant 


Fostoria Industrial Service Centers, located in principal 
cities, have complete labordtery facilities to test and pre- 
determine the specifi “advantages of Infrared in your 
production. This service including recommendations for 
equipment and practice is offered without obligation. Write, 


“now, for full information. 


THE FOSTORIA PRESSED STEEL CORPORATION 
FOSTORIA, OHIO >, 
IN CANADA — Write Amalgamated Electric Corp... Ltd. Toronto” 
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| MISSING 





For years, Manson Tape has occupied the highest 
position of all friction tapes. Whenever the utmost 
safety and permanence in splice protection was re- 
quired, Manson Tape became the first choice of 
experienced engineers and electricians. Purchas- 
ing agents, too, willingly paid more to get lasting 
protection. 

Contributing to this fine reputation of Manson 
Tape was the pledge of The Okonite Company to 
use only the best materials in its manufacture. One 
of these materials was a special type of natural 
rubber, which thoroughly impregnated and coated 
the strong, closely-woven cotton fabric. The exclu- 
sive use of this special type of new rubber was one 
reason why Manson Tape was unequaled in true 
adhesiveness and in aging and weathering qualities. 

Today, with all new rubber forbidden for this 
use, the manufacture of Manson Tape has been tem- 


porarily discontinued because, if made with the 
materials currently available, Manson Tape would 
not have the superior characteristics nor be of the 
same high quality that you have always known. 

As an assurance to the thousands of electrical 
men who have so consistently used it, we remind 
them that older joints and terminals made with 
Manson Tape will stay protected for years to come. 
To those who are fortunate enough to have available 
a supply of Manson Tape, we suggest it be reserved 
for the most important jobs. 


UNTIL MANSON TAPE IS 
AGAIN AVAILABLE 


We recommend as an alterna- 
tive, Dundee “A” Friction Tape 
which fully complies with all 
current Federal and A.S.T.M. 
emergency specifications. 
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MANUFACTURERS OF INSULATED WIRES, CABLES AND TAPES SINCE 1878 
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The Pacific Echoes to the Roar of Guns 









































¢ 
¢ 
] 
€ 
Associated_Press Wirephoto (U.S. Navy) | V 
Deck of one of our cruisers in full battle dress as men pour shells into enemy shore installation t 
e 
51 
Nn 
W 
e Tl 
i 
; 0! 
BEHIND THE SCENES, there is news, too—news that comes— ns i" 
in fact, must come—before news of victories. It is news of factories | 
made more efficient—news of war plants, re-tooled, re-built vir- d 
tually over night! 

For, part and parcel of every story of ground gained by battle, Pp 
is ground gained by fighting production—production that is every Te 
day heaping higher the tools of war. 7" 

Contributing full facilities to this vital war effort, the Bryant Elec- i to 
tric Companyis oie a poner bem . or 
devices for some of America’s : 
greatest installations. ne ee aoe ane = 

Illustrated are four connecting No. 9112—3-wire armored cap with to 
devices for wartime industrial ser- (op, rth) ~—s cord grip. 
vice. Superior in design and con- | No, JK —Composition cap with co 
struction, they maintain good con- (bottom, ef) — cord grip. Se\ 
tact, help assure uninterrupted No. 9114—8-wire armored cord grip. | 
production schedules. (bottom, right) ” 

sit 
les 
Now more than ever...every outlet deserves a reliable fai 
Bryant device. Sold through electrical wholesalers. of 
anc 
: eres, | THE BRYANT ELECTRIC COMPANY - BRIDGEPORT, CONNECTICUT 
a NEW YORK . SAN FRANCISCO . CHICAGO . LOS ANGELES 
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Free Kun terprise 


THE OPPORTUNITY AND OBLIGATION TO COMPETE 





E can be prosperous beyond our dreams —all of 

us— workers, farmers, and business men— but one 
of the prerequisites is the self-discipline of accepting 
competition for ourselves as well as others. 


* * % 


Free enterprise does not imply the freedom to use 
any or all means to make a profit. It does not mean the 
right to monopolize. Jt means the opportunity and 
obligation to compete. 

Competition requires independence of action, free 
access to the market, and no large degree of control 
over the price by any buyer or seller. In general, the 
larger the number of sellers and the more easily buy- 
ers can shift from one seller to another, the higher 
will be the degree of competition (and vice versa for 
buyers). 

But let us not get too academic or go off the deep 
end. We cannot have perfect competition. We cannot 
subdivide businesses and labor unions into tiny units to 
make a multitude of buyers and sellers in each market; 
we cannot reduce our rich variety of products to a few 
tigidly standardized items; we cannot educate people 
to judge quality precisely; we cannot eliminate the costs 
of bridging space between buyers and sellers. On the 
other hand, have we gone as far as is practical and 
desirable in these directions? 

We cannot even have a system of highly “sensitive” 
prices, that is, prices which fluctuate immediately in 
response to every minor change in demand and supply. 
This would occur in the dream world of competition- 
to-the-nth-degree. It cannot occur in the real world, 
or even in the ideal world of competition best suited 
to physical facts and human qualities. ‘The economies 
of large-scale enterprise, the need for adapting products 
to human wants, the costs of transportation and the 
costs of issuing and acquiring market information put 
severe limits on price sensitivity. 

Economists tell us that if prices were extremely sen- 
sitive, business booms and depressions would be much 
less severe—provided our stock of money remained 
fairly constant. But with the somewhat limited degree 
of sensitivity which is practicable in the economy, price 
and wage changes cannot prevent severe declines in 





business activity. We cannot count on competition 
alone to cure depressions. We must look mainly to 
other kinds of measures to prevent mass unemploy- 
ment of men and machines. 

If we cannot have prices which fluctuate with every 
small change in demand and supply conditions, we can 
work toward—and achieve, if we really want it—a sys- 
tem in which prices and wages are at least roughly re- 
sponsive to long-run changes in demand and supply, a 
system in which most markets are not dominated by 
individual businesses, groups of businesses, labor unions, 
or farm organizations, and in which prices and wages 
are maintained at levels consistent with free access to 
markets and to jobs. 

In any kind of an economic system there must be 
some means of determining prices, wages, and profits, 
and of bringing labor and capital into employment in 
the industry and place where they are most needed. 
There are two ways to do this: by administrative fiat 
or by the impersonal processes of the market. The first 
of these is typical of the totalitarian state; it frequently 
involves destruction of individual freedom or fumbling 
mismanagement. During the war all of us have had 
some experience with patronizing and paternalistic 
treatment by the state; we have found out what it 
means to be pushed around by bureaucrats; and we 
have discovered that the political determination of 
prices, wages, and profits leads to chaos when self- 
interest supersedes the fine fever of patriotism—as it 
eventually does. I do not mean to imply that we can 
do without controls over prices, production, and dis- 
tribution in time of war; but I do suggest that we can 
learn something from their operation. Even with a 
united national purpose these controls work badly when 
human abilities are inadequate for the superhuman 
task, when personal or departmental jealousies crop 
up among officials, and when pressure groups try to 
prey on the rest of the public. Every day more Ameri- 
cans are beginning to understand why our forefathers 
feared the caprice and tyranny of power. 

The impersonal processes of the market in determin- 
ing prices and wages and in allocating productive re- 
sources will, in normal times, save us from the fumbling 
of bureaucrats and from the Babel of confusion, un- 
































certainty, and annoyance produced by their regulations. 
But these market processes will not save us from paying 
toll to those who monopolize and restrict entry to 
markets or jobs. 


If we want an economy in which we are free to try 
out new ideas, develop new products, and introduce 
more efficient methods of production, if we want an 
economy in which there are great opportunities for 
men of imagination, inventiveness and energy, if we 
want an economy wide open to progress, then we must 
have a free field and fair competition for all comers— 
without collusion as to prices, markets, or production. 
This is the only basis on which we have a right to 
demand freedom from governmental regulation for our- 
selves and on which we can combat monopolistic ten- 
dencies in other quarters. 


Let us stand squarely for the principles of the anti- 
trust laws and against all collusion and combination in 
restraint of trade. Let us insist that the government 
review with a critical eye every combination and con- 
solidation which might restrict competition. Let us 
face frankly the problems of economic power arising 
out of price leadership and encourage every honest 
effort to find means to deal with them. Let us not 
shrink from questions as to whether some great aggre- 
gations of plants are too large for efficiency, free entry 
into the industry, and a free price. While we resist the 
efforts of the Department of Justice to extend the 
anti-trust laws by far-fetched and distorted interpreta- 
tion, and while we fight every attempt to use them as 
a tool of persecution, let us cooperate in sincere efforts 
to modernize these laws and extend them by specific 
legislation to monopolistic practices they cannot now 
reach. I do not have a simple formula for this, but I 
believe we must try to find one. 


We can then, better face the problem of the growing 
monopoly in labor which is threatening to make the 
free enterprise system unworkable. ‘Today labor is going 
through a stage of empire building reminiscent in some 
ways of a similar stage in business three-quarters of a 
century ago. Witness the same buccaneering spirit, the 
same concentration on selfish interests, and the same 
disregard for the public welfare. Business leaders learned 
the hard way that the public will eventually rise up 
against those who prey upon them. Will our labor 
leaders be wiser? The right to collective bargaining to 
protect the weak position of the individual employee 
is one thing—but the grant of unlimited monopoly 
privilege to combine into a private government which 
can dictate its own terms to businesses, industries, com- 
munities, and even to the government itself, and which 
can start a wage-price spiral such as to hinder the war 





effort and make full prosperity impossible in time of 
peace is something quite different. We need to find a 
middle way which will prevent employers from exploit- 
ing employees but which does not sow the dragon’s 
teeth. The exercise of arbitrary power by labor threatens 
not only business, but also all workers outside the 
unions and all those dependent on pensions and sav- 
ings for their existence, and ultimately, of course, the 
well being of union workers themselves. 

The idea that the labor problem can be solved if 
great, powerful organizations of employers will sit down 
with great, powerful organizations of labor is a delu- 
sion. If our experience in the N.R.A. and in the war 
teaches us anything, it is that the best that can be 
expected in the long run from such a situation is an 
armed truce with intermittent civil war. And every 
truce would be a monopolistic arrangement to take 
advantage of those not members of the great organized 
groups. Business and labor unions, whenever confronted 
with postwar readjustments that are unfavorable to 
them will be sorely tempted to protect their own 
special interests at the expense of the public. There 
will be efforts on the part of businesses, abetted by labor 
unions, to limit productive capacity, to raise tariffs, to 
obtain subsidies, and to maintain prices at artificially 
high levels. The unions will oppose labor saving changes 
and will seek higher wages even in areas and industries 
of surplus labor. Already demands are emerging for 
direct joint action by business, labor, and agriculture 
to solve the transition problems of special concern to 
them. While these groups should have every oppor- 
tunity to register their own self-interest, we cannot 
entrust our fate to decisions made by pressure groups. 
If experience is any guide, such coalitions will be almost 
certain to restrict opportunities for progress and ex- 
pansion, to exploit the public, and ultimately to injure 
even the businesses, workers, and farmers included in 
them. We cannot afford a postwar N.R.A. Resort to 
temporary government regulation in the transition from 
war to peace may, however, be necessary in cases of 
great hardship. 

We can be prosperous beyond our dreams—all of us 
—workers, farmers, and business men—but one of the 
prerequisites is the self-discipline of accepting com- 
petition for ourselves as well as others. 





President, McGraw-Hill Publishing Company, Inc. 
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DRIVE REQUIREMENTS 


Standard small motors can be designed to meet almost any combi- 
nation of electrical and mechanical requirements for war and peace- 
time 6: pmecoamee And when products can be designed around a 
standard motor type, many advantages are gained... lower cost, 
quicker delivery, simplified maintenance. 

For example, the five standard types shown here, when properly 
applied, will meet the majority of small motor drive requirements. 

bserve these five fundamentals in selecting them: 


1. What power supply must motor fit? Voltage, frequency, 
phase Fe a-c); and voltage (if d-c), are first considerations. 

2. What horsepower is required? The motor must not only 
start and run the unit it is driving, but also handle any momen- 
tary overload. In case of doubt, application tests should be 
made. Duty cycle and frequency of starting may also affect size. 

3. What torque is aeest Motor torque characteristics must 
match those of load. Therefore, consider load requirements 
in terms of starting and breakdown torque. Curves, on the 
opposite page, show comparison between motor types. 

4. What are starting current limitations? Many power com- 
panies restrict use of motors with high starting current. All 
motors shown here have locked rotor currents within NEMA 
standards for 115-volt motors, except the type FHT. 

5. Should burnout protection be applied? (Single-Phase 
motors only.) When a motor is subject to overload or ab- 
normal heat, built-in Thermoguard protection should be used. 


Small motors have gone to war... some on wartime applications 
of peacetime products ...many others on specialized war applica- 
tions. For er information on Westinghouse small motors, watch 
for additional “Torque Talks.” Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., Bepe. 7-N. J-03194 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


SMALL MOTORS 
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SPLIT-PHASE MOTORS e¢ TYPE FH 


For Single-Phase applications where 
medium starting and breakdown torques 
are sufficient. Low starting current makes 
motors suitable for frequent starting ap- 
plications. Available with rigid or resil- 
ient mounting. Reversed by changing 
terminal block connections. 


HORSEPOWER— 1/20 to 15 
PHASE—Single 
CYCLES—6O, 50, 25 
VOLTS—115 or 230 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


SPLIT-PHASE MOTORS e HIGH TORQUE e TYPE FHT 


For Single-Phase applications where 
high starting and breakdown torques are 
needed, where starting is infrequent and 
where starting current in excess of 
NEMA values is not objectional. Avail- 
able with rigid or resilient mounting. 
Reversed by changing terminal block 
connections. 


CAPACITOR-START 


All-purpose Single-Phase motors for 
extra high starting torque, low starting 
current, quietness and economy. High 
efficiency and power factor. Dual voltage 
in all but 4% and %4 hp. 4-pole sizes. 
Available with rigid or resilient mount- 
ing. Reversed by changing terminal 
block connections. 


HORSEPOWER—1,, 1/,, 1/ 
PHASE—Single 
CYCLES—6O0, 50, 25 
VOLTS—110 or 220 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—1725 
50 Cycles—1425 
25 Cycles—1425 


MOTORS e TYPE FJ 


HORSEPOWER—]{ to 34 
PHASE—Single 
CYCLES—GO, 50, 25 
VOLTS—115 or 230 for \%4 hp. 4-pole 
and smaller; larger sizes are 115/230 
Dual voltage. 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


POLYPHASE MOTORS e TYPE FS 


For all applications where polyphase cir- 
cuits are available. Squirrel-cage induc- 
tion type motor with high starting torque 
and extra high breakdown torque. Dual 
frequency, 60/50 cycles, 2 or 3-phase. 
Motors can be reversed while in motion 
by use of proper starting switch. 


HORSEPOWER—]{, to 34 

PHASE—2 or 3 

CYCLES—60/50 (Dual Frequency) or 25 
VOLTS—110, 220, 440, 550 
SPEEDS—Approximate Full Load Rpm. 


60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


DIRECT-CURRENT MOTORS e TYPE FK 


For all applications on direct-current cir- 
cuits. When compound winding is used, 
Starting torque is extra high. Speed may 
be increased up to 15% by means of a 
field rheostat. Starting rheostat is recom- 
mended for ratings 14 hp and larger. 


WESTINGHOUSE 





Reversed by changing 

connections. 

HORSEPOWER—1/20 to 34 

VOLTS—32, 115, 230 

SPEEDS—Approximate Full Load Rpm. 
3450, 1725, 1140 


SMALL MOTORS 
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o™ of the two main reasons for motor deteriora- 
tion is bearing wear. The second is two-fold: poor 
insulation and excessive heat. Both these primary 
causes of motor failure are conditions which R & M 
Uni-Shell Motors have been designed to eliminate. 
With them, you get wartime “day-in-night-out” 
trouble-free operating reliability ...as easy as 1, 2, 
3. This is why: 


7-BETTER BEARINGS... 


1. Double-row width bear- 
ings for greater lubricant 
supply. 2. Complete seal, 
both sides... held in by 
snap rings that are quickly 
removable for inspection, 
cleaning, and regreasing. 
For trouble-free operation 
... keeps grease in... dirt 
out. 3. Large grease res- 
ervoir for more lubricant 
. less maintenance. 





2-BETTER INSULATION... 


1. Two layers of highest- 
grade impregnated rag 
paper. Wire coated with 
double-weight synthetic 
resin for strength and flex- 
ibility. 2. Added sheet of 
impregnated paper be- 
tween coils in slot. 3. En- 
tire winding given several 
baked coats of synthetic 
resin-base varnish. . . cov- 
ered with moisture-resist- 
ant synthetic resin and 
tung-oil sealer... guards 
against time-thieving 
breakdowns. 





ROBBINS &€ MYERS ¢- INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES * MACHINE DRIVES * FANS * MOYNO PUMPS # FOUNDED 1878 








INTEGRAL HORSEPOWER 


MOTORS 


3-BETTER BALANCE. and 
FAN CONSTRUCTION... 


1. Ground rotor sur- 
face assures uniform 
air gap for quiet, 
smooth operation. 2, 
Pressed-steel fans for 
larger ratings... on 
totally-enclosed mo- 
tors...to provide 
greater cooling— 
longer life. 3. Cool- 
ing fan produces 
maximum of meas- 
ured cooling air flow 
for low-temperature, 
longer-life operation. 





Add to these design features the flexibility of mounting 
provided by Uni-Shell interchangeability. For shell 
length, diameter, base mounting holes, shaft dimen- 
sions, height of shaft above base, head fit, and bolt 
circle mounting for heads are exactly the same for any 
one frame size. 

These benefits, taken together, are the reason why 
more and more Uni-Shell Motors are doing an in- 
creasingly larger job of supplying the power for in- 
dustry’s needs. Learn how you, too, can profit by their 
use. Get all the facts, at first hand, by asking for your 
free copy of the new, helpful, 20-page R & M Uni-She]l 
Motor booklet, today. 


SHIPMENT NOW! 


Ample stock on all types of integral motors on hand as this 
goes to press. Wire or phone your inquiry. 


Mail This Coupon, Now ! 


ROBBINS & MYERS, INC., Springfield, Ohio 
Please send my free copy of the new, informative Uni-Shell 
Motors booklet. 
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TRANSFORMERS... 


W.F. ORY TYPE 
TRANSFORMER 
CLASS B 
INSULATION 
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C. F. DRY TYPE 
TRANSFORMER < Cay VRE 
CLASS B INSULATION TRANSFORMER 
CLASS B INSULATION 


_— Dry Type Transformers are made in a variety of ratings 
for a wide range of applications. Small and light, they permit 
installation at nearest available location to load center. Thus, they 
save secondary copper, reduce line losses, obtain improved voltage 
regulation and gain added load flexibility for future demands. 


Their incombustible insulation (glass, porcelain and asbestos) 
eliminates the need for vaults—saving space as well as installation 
costs. Their higher permissible temperature rise (80 degrees C.) 
allows heavier loads on the windings. With no liquid to drip, they 
canbe placed overhead, if desired. And maintenance is practically 
nil since there is no sampling or changing of liquids, no watching 
or servicing valves, diaphragms and gaskets. 


AMERICAN TRANSFORMER COMPANY 


178 EMMET STREET - NEWARK 5, NEW JERSEY 
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.- + GARCY gave all its skill so that 
America’s millions might enjoy better 
lighting. But that was before Pearl 


Harbor. 


. our facilities are almost 
totally occupied with vital war 
assignments. On every front the 
products of our hands and hearts 
and brains are helping to smash 
the Axis and speed the day of 
Victory. 


YOU MAY AGAIN LOOK TO 


GARCY 


FOR LEADERSHIP 
IN LIGHTING 


BEST STORE LIGHTING 
BEST BANK LIGHTING 
BEST OFFICE LIGHTING 
BEST HOSPITAL LIGHTING 
BEST FACTORY LIGHTING 


BEST 
SUBWAY 
LIGHTING 


Acclaimed by lighting ex- 
perts as the best in the 
country, the comfortable, 
glareless and _ shadowless 
fluorescent illumination of 
Chicago’s brand-new ‘State 
Street Subway adds one 
more to the impressive list 
of “bests” manufactured 


_by GARCY. 


Today we have a different 
job to do. But when it ‘is 
done and the lights go on 
again, GARCY will make 
them brighter and better © 
with the new skills, engi-- 
neering advances and im. 
proved facilities developed © 
while working for Victory. 





2_INGHES CAN 
EQUAL 5 MILES 


He was loping along, crouched over. The 
reel of wire on his back paid out steadily. 
Then, he heard the queer, uneven rhythm of 

a Nazi plane. He dove into a shell hole. The 
bullets splattered around the edge...the plane 
roared off into the blackness. He was safe... 
but one of the bullets had cut the wire...the 
only means of communication with head- 
quarters. He was five miles from nowhere... 
deep in the heart of enemy territory...alone. 


He shook his head to clear it a little, fumbled 
in his pocket for his repair kit. There were the 
pliers...there was the tape. He pulled the end 
loose with his teeth, snipped off a length, 
spliced the ends of the broken wire. Then he 
plugged his ’phone in. Cranked. His receiver 
crackled for a second. Then he got his answer 
from headquarters. 


He had established contact again. Five » 
inches of tape helped bridge five miles of AF 
enemy territory. i 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE ¢ ROCKEFELLER CENTER *» NEW YORK 20 
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HERE’S HELP ON YOUR 


MOST IMPORTANT 
WAR JOB 


-the PM plan simplifies 
industrial plant 
maintenance 


With construction cut to a minimum for the 
duration, maintenance of industrial electrical 
equipment is the contractor’s most important war 
job. By such a program, he has a direct hand in 
helping industry maintain continuous wartime 
production—despite shortages in essential war- 
time equipment. 

Based on an annual maintenance agreement, 
contractors can offer: regular and systematic in- 
spection and repair; service by specialists on 


HN 






electrical problems; broad experience gained 
over a period of years, in many plants; up-to-date 
methods and materials; proper tools and equip- 
ment, to do a thorough job. 

To aid contractors in this vital activity is Ana- 
conda’s aim. With this in view, the Preventive 
Maintenance Plan was designed. Although in- 
troduced only recently, over 12,000 free Plan 
Manuals have already been sent out on request. 


WHAT THE PLAN IS 
The PM plan is a simple but compre- 
hensive guide which can help you 
maintain electric wire and cables in 
busy war plants and thus help safe- 
guard continuous peak production. 


HOW IT WORKS 
The plan provides a practical means 
of making a periodic, systematic 
analysis of circuits and equipment. 
Uncovers potential weaknesses... 


suggests ways to correct them . 
prevents overloading of lines. 

Data thus gatheredaids local W.P.B. 
Branches in reaching decisions on 
requests for materials to prevent ac- 
cidents. 

NOTE: Your Anaconda Distributor 
will gladly cooperate in work- 
ing out the program. 


HOW THE CONTRACTOR BENEFITS 


The PM plan assists in carrying out 
the all-important maintenance pro- 


Sm 


gram. Helps keep business going and 
trained personnel together during 
construction lull... enables contrac- 
tors to put employees on an annual, 
rather than hourly, wage rate... 
helps keep old customers, gain new 
ones, despite lack of products to sell 
.. puts electrical contractor in leader- 
ship role for furthering the war effort. 
If you aren’t already utilizing the 
Anaconda Preventive Maintenance 


Plan, mail the coupon for full details. 
_ 482878 


“Tomorrow may be too late...do it today!” 


Anaconda Wire & Cable Company 
25 Broadway, New York City 4 


Please send copy of the Anaconda Preventive Maimenance 
Plan for safeguarding wartime production. 
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YEAR END INVENTORY 


Some day we ought to have the means to make an 
accurate industry-wide inventory at the year end. We 
ought to be able to readily count, measure, value and 
total our markets, prospects, facilities, manpower and 
stocks, for example. As it is, our data must be drawn 
from many sources, approximated as closely as possible 
and the values charted within rough limits. 


The experience of 1943, which ought to go into our 
industry inventory, will have to wait until the close of 
the year before accurate accounting is possible. Yet sig- 
nificant data is at hand to help us set our sights for the 
new year ahead. 

We know enough of the picture, indeed, to recognize 


1943 as a substantially big year in volume of electrical 
construction, short of 1942, but still well above average. 


We know, too, that 1943 saw many electrical con- 
tractors engaging in ship wiring and setting new records 
for efficiency in that field. The total volume of such 
work handled by contractors is difficult to estimate. 
However, it has compensated to a large extent for the 
decline in construction. 

Electrical maintenance work in 1943 reached new 
levels beyond any previous year. The logic of this in- 


crease is readily apparent. Stiff war schedules are depre- 
ciating wiring and equipment at a greatly accelerated 
rate. And much apparatus that would normally be re- 
placed is being propped up for the duration until critical 
shortages are relieved and new apparatus is available. 


And 1943 marked the beginning of a comprehensive 
postwar plan developed jointly by NECA and IBEW, 
one of the first of such scope in American industry. It 
also marked a rapid development in industrial elec- 
tronics with a parallel search for knowledge about it 
among our people. 


These are all parts of our industry inventory at this 
year’s end. Our stock of experience and foresight is 
much better than last year. Our courage and confidence 
in the future progress of our industry is stacked up 
higher than ever. Altogether it is a good inventory and 
a valuable stockpile for the new business prospects and 
opportunities that 1944 will bring. 
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JOHN WATTS 
Electrical Contractor 
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Are h itectur al Forum Never Before has it been so essential for architects and build- | app! 
— is read each month by over 100,000 archi- ers to work closely with a qualified electrical contractor before ligh 
tects and building specialists— your best cus- A U 
—— for business now and post-war. They plans are put in final form. first 
include: . ° ‘ . ° . ° 
Those who control War Building — Federal, This advertisement is one of a series which GRAYBAR is running a ple 
state and local officials charged with directin, . ; $ 1 of tl 
is dhotadir Gntah endbeaieinn hema programa. in the Architectural Forum urging that they make more effective > ; 
Those who plan and specify —the nation’s use of your “know-how” and facilities. Telling your story to builders 
leading architects and engineers. fk , x wall 
Those who build—the most important gen- is but one phase of GRAYBAR service to electrical contractors— | whi 
eral contractors and merchant builders. ° A ‘ ‘ ° ° Bas; 
Those who own and manage — the top-flight a service which includes everything you need in the way of supplies. asi 
—— firms and financial insti- Graybar Electric Company, Inc. at 
Those who sell building products —the fore- 8 
g 


most building material dealers. 
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ISLAND PLATFORMS have an average of 7.1 foot-candles of shadowless fluorescent illumination. 
Fixtures mounted to underside of supporting girders are the d. c. incandescent emergency units. 





GHTING 


Fluorescent lighting made its under- 
ground debut with the completion of 
the first link of Chicago’s new subway 


system, opening a new era in subway 
and underground illumination. 


Chicago's NEW SUBWAY 


HEN the first five-mile link of 
W cisco new subway system was 
opened to the public on October 16, 
it marked a milestone in the expansion 
and modernization of the city’s transpor- 
tation facilities. It also marked the first 
application of the fluorescent lamp as a 
light source for subway illumination. 
Upon entering the station, one of the 
first impressions is that of walking into 
a pleasant, cool, well lighted area. Much 
of that may be attributed to the newness 
of the project, the light colored tile 
walls and the blended color scheme 
which adds to the light reflectivity. 
Basically, however, it is the cool, well 
distributed, glare-free, shadowless, fluo- 
rescent lighting that minimizes the feel- 
ing of being in an underground tunnel. 
Many problems had to be solved be- 
fore the engineers’ demand for a sturdy 


Electricai Contracting, December 1943 


dependable unit was satisfied. The ap- 
plication of fluorescent units to subway 
operation was a pioneering venture on 
their part and they carefully studied all 
aspects. The decision to utilize this 
light source was made as far back as 
1939 to enable the engineers to make 
their system designs accordingly and to 
permit circuits to be embodied in the 
tube construction. Their specifications 
demanded that the unit be able to oper- 
ate under low temperatures; be depend- 
able under all probable weather condi- 
tions; have a high efficiency with proper 
diffusion and distribution adapted to low 
ceiling conditions; have a pleasing ap- 
pearance and gasketed joints for dust- 
tightness; be durable, sturdy and acces- 
sible for maintenance; have close toler- 
ances to permit interchange of parts; 
and meet wartime limitations. 


Since no commercial fluorescent fix- 
ture had been developed to meet these 
conditions, a complete new design was 
prepared by the subway engineers, with 
the cooperation of the lamp and fixture 
manufacturers. The accepted fixture is 
of the single-lamp, 40-watt type with an 
overall depth of four inches, including 
the enclosing glassware. The body of 
the unit is mounted to a one-piece base 
plate with overlapping sides which’ sup- 
port the reflector. These two parts 
form, in effect, a box girder housing the 
wiring, starter, and single-lamp, high 
power factor ballast which is mounted 
direct to the base plate to aid heat dis- 
sipation. The rectangular frame hold- 
ing the glass enclosure is in the form of 
a truncated pyramid, one side of which 
is hinged to the base plate, the other 
being equipped with a concealed spring 
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TUBE SOFFIT LIGHTING highlights platform edge and takes advantage of 
train tube wall reflection. Fluorescent units are mounted on a continuous run 


of parallel steel duct line. 


eo, 


RSE MORO IR 


a 


LIGHTING CONTROL panel has sec- 


tionalized circuit groups operated 
through single pole magnetic contact- 
ors (above) with control button in 
cashier’s booth. Knife switches isolate 
contractors for maintenance. Cabinet 
at right is for automatic transfer 
switch for emergency service. 
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units are mounted direct to the 8-ft. 
ceiling on 10 to 16-ft. spacings and fed 
by conventional concrete boxes in the 
ceiling slab. Similar mounting is em- 
ployed in the stairways, escalator wells 
and corridors leading to the mezzanine 
areas. Structural glass, glazed tile and 
marble walls, light colored ceilings and 
blended floor surfaces increase the light 
reflectivity. Fluorescent units are used 
in all cashier booths and illuminated 
direction signs. 

Lighting at the loading platforms pre- 
sented a different problem. Here arched 
ceilings, with crowns ranging from 
11-ft., 6-in. to 13-ft., 6-in. above the 
platform, were encountered in different 
stations. Four-foot, single-lamp fluo- 
rescent fixtures are ceiling mounted, on 
15-ft. centers down the middle of the 
arch, utilizing the reflectivity of the 
painted concrete arch. Tests indicated 
light intensities varying from 6.4 to 9.2 
foot-candles, the higher intensities being 


STATION MEZZANINE areas are illuminated to 5.4 foot-candle intensity with 


ceiling mounted, single-lamp, 40-watt fluorescent units. 


direction signs are also fluorescent. 


latch operated through a key slot. Mogul 
size, four-contact, thermal starters with 
a range of dependability as low as zero 
degrees F. are used to insure lamp oper- 
ation under low temperature conditions. 
A total of 2,850 of the four-foot units 
are used for station general lighting and 
86 two-foot units for cashier booths. 
White fluorescent (3500°K) lamps are 
used. 


Mezzanine and Platform Lighting 


Illumination intensity in the station 
mezzanines ranges from 4.6 to 7.4 foot- 
candles with an average of 5.41—better 
than the 5 foot-candles suggested in the 
Recommended Lighting Standards. The 


Cashier booths and 


along the platform edge. These values, 
averaging 7.14 foot-candles, are well 
above the 2 foot-candles as suggested for 
train platforms in the Recommended 
lighting. Standards. 

To illuminate the platform edges to 
such a degree, a line of fluorescent fix- 
tures were mounted the full length of the 
platform on the soffit of the train tube, 
taking full advantage of the light that 
is reflected from the train tube arch. 
Installing the four-foot fixture in this 
location presented somewhat of a prob- 
lem. The solution lay in the use of a 
double, parallel run of ordinary steel 
underfloor duct mounted on the surface 
of the arch. The distance between ducts 
is such that the base of the fixtures just 
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eovers the outer edge of the ducts. Each 
double duct section was prefabricated in 
74-ft. lengths with the spacers between 
ducts tapped to take the fixture mount- 
ing bolts. With one unit per duct sec- 
tion, the spacing between fixture centers 
is 74 feet. The top duct houses the gen- 
eral lighting circuits while the lower 
duct is used for sign light circuits and 
future circuits if necessary. Fixtures 
are connected to the duct circuits by 
right angle flexible conduit connectors 
and extensions to the fixtnre. 


Lighting Distribution and Control 


Alte,nating current, used for lighting 
an tuiscellaneous power such as drain- 
age pumps, ejector compressors, venti- 
lating fans and escalators, is secured 
from the Commonwealth Edison Com- 
pany’s a.c. network system. The points 
where the 120/208-volt, three-phase, 


four-wire service connections were made 


were determined by the load centers and 
the economical length of distribution. In 
general, service entrances are provided 
at each station and at intermediate points 
where concentrated loads such as drain- 
age pumps and ventilating fans exist. 
A total of 21 service entrances serve this 
first link of the subway system, with 
duplicate services provided at each 
point. 

Totally enclosed service switchboards 
include air circuit breakers for all serv- 
ice and distribution feeders. In the 
event of a service failure a latched-in, 
circuit breaker type of automatic trans- 
fer switch transfers the load to an emer- 
gency source, automatically returning it 
to the normal source upon resumption 
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DEADFRONT SWITCHBOARD for power and light service 


and distribution contains feeder air circuit breakers and 
automatic transfer switch for dual service tie-in. 


of service. Bypass and 
switches can isolate the transfer switch 
for maintenance without interrupting 
service. Except where equipment is in 
duplicate, two feeders are provided from 
the switchboard to the power and light- 
ing distribution centers. In general, 
each power and lighting distribution 
center is served by one feeder from the 
switchboard, and one from a sub-distri- 
bution cabinet which provides emer- 
gency feeds to other power and lighting 
centers. 

Lighting distribution centers are 
located in the mezzanine stations, on the 
station platforms and in service rooms 
along the train tubes. A transfer switch 
has been provided at each center to 
transfer the load from the normal to the 
emergency feeder. In readily accessible 
locations these are manually operated 
and in the remote locations they are 
automatic. 

Remote control of the lighting circuits 





is divided into three groups designated 
as “24-hour”, “rush-hour”, and “non- 
rush hour.” Each group terminates in a 
common section of the lighting cabinet; 
each section being fed through a con- 
tactor which is controlled at the cashier’s 
booth. To facilitate maintenance, 
double-throw knife switches are used to 
isolate the contactors without inter- 
rupting the load. Group control switches 
are also provided in each lighting cabi- 
net which take preference over the cash- 
iers’ control switches. These provide 
local control for maintenance and special 
lighting requirements. Individual cir- 
cuits are protected by a thermal type 
circuit breaker. Circuit wiring, in gen- 
eral, is arranged for alternate control of 


disconfiéct*” Tights to decrease the load during slack 


hours and to prevent excessively dark 
areas in the event of a circuit failure. 
The stroboscopic effect of the single- 
lamp fixtures is minimized by staggering 
alternate fixtures with respect to phase 
connection. 
D.C. Emergency Lighting 

Of prime importance in subway light- 
ing is continuity of service due to the 
hazards involved if any portion of the 
subway should be left in total darkness. 
Supplementing the duplicate a.c. light- 
ing sources, is a separate limited emer- 
gency d.c. lighting system fed from the 
600 volt d.c. traction power system. 
Distribution centers are located adjacent 
to the a.c. centers. A 600 volt d.c. 
lighting main, running the length of one 
train tube, is the normal feed for this 
emergency system. Additional protec- 
tion against failure is accomplished by 





DUCT BENCH consisting of 12 “transite” ducts carries pos- 
itive and negative reinforcing traction feeders (supple- 
menting contact rail capacity ), as well as all signal cables. 


taps made to the third rail or powe1 
feeder sections at each distribution 
center with an automatic transfer switch 
to shift to the emergency lighting source 
in case of necessity. 

The emergency lighting fixtures have 
the same general appearance as the 
fluorescent units and are mounted on 
the underside of the girders supporting 
the arches at the loading platforms, and 
on the mezzanine, stair and passage 
way ceilings. Each circuit consists of 
five, 56-watt railway type lamps con- 
nected in series. On the loading plat- 
forms these units are located on the 
bottom of the steel girders midway be- 
tween columns having a spacing of ap- 

(Continiucd on page 82) 
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Fundamentals of ELECTRONIC 


grid between the filament and the 

anode of a two element tube. It was 
found that the electrostatic field of a 
negative grid partially neutralized the 
electrostatic field of the positive anode. 
The net result is the same as an increase 
in the space charge and the anode cur- 
rent would decrease from the value it 
was when the grid was at zero potential. 
A positive potential on the grids assists 
the field of the anode. Hence, it corre- 
sponds to increasing the anode potential ; 
but due to the proximity of the grid to 


|: 1907 De Forest inserted a metallic 


the cathode the grid potential change 
will produce greater effect on the elec- 
tron flow than the same change in anode 
potential. Figures 10 and 11 illustrate 
the effect of a positive and negative grid 
potential upon the anode ‘current. 


D. Grid Controlled Tube—Vacuum 
Triode 
The three element tube which is 
known as a triode acts like a regulating 
valve, as the grid can very effectively 
control the anode current flow by a 
change in grid potential. 


Fig. 12 shows the static anode current 
vs. anode voltage curves for a given 
value of grid potential. This set of 
curves shows very clearly that for a 
given anode voltage, a change of a 
more negative grid voltage reduces the 
anode current as its electrostatic field 
partially neutralizes the electrostatic field 
of the anode. 

Fig. 13 shows the static anode current 
vs. grid potential curves for a given or 
constant anode voltage. From these 
curves it can be seen that the anode cur- 
rent may be changed the same amount 
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@® by a relatively small change in grid volt- tial is increased to 125 volts, the grid shown on Fig. 13. The grid takes little 
rs age (anode voltage held constant) or by potential must be made 3.2 volts more or no energy from the circuit whose 
j a large change in anode voltage (grid negative (—5 to —8.2 volts) to hold the voltages are amplified. Triode tubes 
q voltage held constant). This grid con- anode current constant. The ratio of are sometimes known commercially as 
, trol characteristic may be utilized for an 25 volts to 3.2 volts gives an amplifica- Pliotrons. Fundamentally a tube does 
x amplifier, as a very small change in grid tion factor or 7.8. A typical triode tube not amplify a current, but amplifies 
voltage is equivalent to a very large may have an amplification factor of as voltage applied on the grid which may 
. change in anode voltage. A small high as 20 or 30. be translated in terms of current. 
; amount of grid control energy can This tube may also be thought of as 
; control a very large amount of energy in a variable resistor. The grid potential E. Full Wave Vacuum Rectifier Tube 
> the anode circuit. The amplification can control the anode current just as a Fig. 14 shows a three element full- 
’ factor of a tube w is the ratio of variable resistor can be manually con- wave rectifier tube. In this tube the 
) change in anode voltage to a change in trolled to vary the current in the circuit. third element is an anode in place of a 
grid voltage in the opposite potential to If an alternating current radio signal is_ grid. This tube is not grid controlled 
, hold the anode current at a constant applied to the grid, an amplified alter- and is the equivalent of two single diode 
value. When either the anode or grid nating signal will be superimposed upon _ tubes built into one unit. This tube is 
voltages are changed, the other poten- the d.c. anode voltage in the anode convenient and economical to use in low 
tial is maintained at a constant value. circuit. The amplified signal will not d.c. power units as only one heater is 
In Fig. 13, for the curve with a grid be distorted if the range of plus and used for both anode circuits. Ata given 
potential of —5 volts and an anode minus grid voltage operates upon a_ instant of time only the pesitive anode 
potential of 100 volts, if the anode poten- linear or straight portion of the curves [Continued on Page 73] 
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WATCH YOUR RETURN 


A discussion on the importance of watching the return on 
your invested capital by an accountant specializing in the 
electrical contracting business. 


By Arthur Roberts 


ional sources to tax for income and take intelligent action to counteract an 

he invested capital is a possibility, undesirable tax. 
some legislators advocating that a limit From our field studies among elec- 
of six per cent on capital investment be trical contractors, we estimate that, 
decreed. This may put many electrical roughly, 85 per cent do not consider the 
contractors in a financial hole so it is return on capital investment, only the 
most essential that more thought be net profit on sales. If they earn a rea- 
given to this matter than heretofore in sonable percentage on sales, they are 
order to be able to appraise such legis- satisfied, yet, the ultimate profitableness 


[= government is looking for addi- lation as it applies to business and to 
t 





JOHN Q. BLANK 
ELECTRICAL CONTRACTOR 
Profit and loss statement 














1942 1942 
Ee RCI E TL Cea Spars as tae take cee eee eee pas $150,000 100% 
Cost of sales—labor, materials, direct job expense. ... 90,000 60 
Margin of profit on 1942 sales...............-20.0-055 $60,000 40% 
Overhead expense........... ee ee eee : 54,000 36 
Net profit on 1942 sales....... ose auth asta eects. ge 4% 
BALANCE SHEET 
1942 1942 
Assets Liabilities 
Cash on handandinbank. $8,500 Accounts payable..... $3,00 
Receivables............. 28,600 eee 200,000 
MIG SoS 5555406550 10,000 ($6,000 is 4% profit 
Business property........ 130,000 on sales__ totaling 
Furniture and fixtures... . . 5,000 $150,000 but only 
Working tools.......... 6,000 3% profit on capital 
Sere 7,500 investment) 
Other assets, including 
oS | ee eer 7,400 
Total assets............. $203,000 Total liabilities........ $203,000 











Although 4 per cent profit on sales may be satisfactory for the duration, 
3 per cent profit on investment may bring the sheriff or put the contractor 
in such a financial hole that he cannot expand and promote sales adequately 
during the postwar period. Many contractors do not appreciate the im- 
portance of seeing that the net profit on sales povides an adequate return 
on capital investment. This statement shows that 4 per cent net profit on 
sales is only 3 per cent profit on $200,000 investment. Were this investment 
$400,000, the return would be only 11% per cent. The return on investment 
must be ‘considered as well as the profit,on sales. You may earn a sub- 
stantial percentage of net profit on sales, yet, the return on your investment 
may be poor. 

The difference between the assets and the liabilities, or the net worth, as 
shown on balance sheet, can be considered capital invested in your business. 


of a business is measured by the return 
on invested capital. The capital invested 
in your business is the original invest. 
ment augmented by profits earned each 
year or diminished by losses deducted, 
The net profit on sales in dollars com- 
puted on this investment gives the per- 
centage of return. 

Neglecting the importance of earn- 
ings on investment has always been 
hazardous and now it borders on busi- 
ness sabotage. Its computation is now 
a “must” because with war restrictions 
and high taxation, every angle of opera- 
tion must be checked and re-checked to 
make sure that loss-leaks are eliminated 
and profits kept at maximum. The elec- 
trical contractor may go far astray if he 
stakes his all on the net profit on sales 
today, insofar as business analysis is 
concerned. War restrictions are de- 
pressing volume or margin and the gen- 
eral remedy is to cut expenses to offset 
this trend but even the contractor able 
to cut expenses in ratio to sales equal 
to the average before the war should not 
be too cocky about it unless the earnings 
on investment are satisfactory. The 
investment may be high and the decrease 
in dollar volume may show unsatisfac- 
tory earnings on investment even though 
the percentage of profit is up to average. 

For example, one contractor had a 
volume of $225,000 in 1942 and earned 
6 per cent net profit, or $13,500. His 
net worth was $300,000, so the $13,500 
net profit on sales gave him 44 per cent 
profit on capital investment. War re- 
strictions cut his volume this year to 
$180,000, he effects economies and man- 
ages to net the same percentage of profit 
as in 1942, but 6 per cent of $180,000 is 
$10,800, and his net worth or capital 
investment is now $313,500, because it 
has been increased by the $13,500 net 
profit earned in 1942. That $10,800 net 
profit earned in 1943 computed on $313,- 
500 investment gives only 34 per cent 
return, a decrease of about 22 per cent in 
dollar earnings on invested capital. If 
the downward trend in sales volume, 
dollar volume or margin continues, the 
earnings on investment will decrease 
further, and it is this percentage, the 
return on the capital invested in your 
business that is a better gage of man- 
agerial efficiency and financial stability 
today than the net profit on sales. 

The contractor who is over-capital- 

[Continued on page 88] 
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TABLE II 
TABLE’ | Polarity of brushes, for counter-clockwise armature 
Polarity of brushes for clockwise armature rotation rotation, motor or generator, commutating pole A, on 
motor or generator, commutation pole A on vertical vertical centerline. See Fig. 1. 
centerline. See Fig. 1 Polarity of 
Brush on 
Centerline Polarity of 
of Main Field 
Type of Winding South Pole Coil $-} 
e return ii Bae: 
H Lap Progressive Negative out 
invested 2 Lap Progressive Positive South : : 
| invest. ° Wave Retrogressive Negative South 
> Wave Retrogressive Positive South F 
ed each = . : Wave Progressive Positive South 
educted, Wave Progressive Negative South 
Ts com- - : 2 Lap Progressive Negative South 
h o Lap Progressive Positive South 5 : p 
the per- 5 o Wave Retrogressive Negative South 
o Wave Retrogressive Positive South = ; ae 
S : Pc Wave Progressive Positive South 
f earn- « Wave Progressive Negative South 
ys been Polarity of D-C Field Coils #2 
on busi- 
is now 
trictions ; ee 
f opera- tures of motors and oe This 
hed % governs the brush polarity, commutat- 
minated ing-pole polarity, the type of armature 
he lan: winding and whether the winding should 
ay if he be progressive or retrogressive. This is 
i oe shown in Tables I and II. = 
lysis is Clockwise armature rotation (direc- 
pola When commutation coil is on center line — second tion determined from the front or com- 
. ° ° ° ° ° mutator end) is standard for railway 
he gen- in a series of articles on the polarity of field coils. é eo sloped : 
© offs motors and generators, for mine loco- 
or otf motive motors - for large peau’ 
rent motors and generators. owever 
S equal ei 2 = aes : 
uld not 7 A. = F Roe, the majority of direct-current motors 
rtd - Re gap eon used for industrial plants, use the coun- 
arnings Westinghouse Electric & Manufacturing Company chistes hin anainbeaiin tion as stand 
The East Pittsburgh, Pa. ter-clockwise armature rotation as stand- 
lecrease ” yr , ‘ ‘tl i 
aticlen! J sere eper< crane, mill, 
; . : ; - : many industrial motors are operatec 
though N the preceding article, sketches and right on the frame side. (The starting Jit, the armature frequently Beinn 
erage. tables indicated armature rotation lead of the coil is lead D as shown in ent Ae SOND 
nad a Te Raia aekadl. 2 in field Fig. 2 ee te ad i direction, but the connecting diagrams 
and brush pelarity, for a main Me. 2 ay ce . ; 
d : eller oid ee epbene’ sti S 1) and (b) in the preceding are laid out for one standard method, as 
earne coil located on the vertical center line. article.) . : : 
. His) Thi sist call, wien th an ie ; ; described above. This provides a stand- 
. s article will contai same datz > next alternate is ; ee : A : 
13.500 S article w ntain the same data rhe next alternate is to wind the coils +4 from which to work in all cases. 
$13, for machines in which the commutating  start-on-right on the armature side, but 
er cent coil is located on the vertical center line. arranged for counter-clockwise winding. : . : 
Var re 7 ain fi oa . aS , a Polarity of Commutating Poles 
The main field coil is now to the left, In this case the finishing lead of the coil 
year to or clockwise, from the commutating coil is lez ‘ 
4 mes A ‘ = . cs ee ae ' Another factor that must be con- 
; - ius, the basic fixed coil can be sidered for tors eenerators +3 
f profit By consulting the sketch and tables aia a Sites - anton Boneinetligyr eg oapesens Fis 
000 is} in this, and rv preceding article, any termed of south polarity, start-on-right, commutating poles, is the polarity of 
capital major magnetic, ceechialan or abtiek starting lead on frame side, clockwise these poles as compared to the main-pole 
: tye , : : winding, and lead D the starting lead polarity and armature rotation. 
ause it cal item in a motor or generator can be f the coil et - - : 
00 net# checked. It will be noted that in both 7 este : : The polarity of commutating poles foe 
100 alll enees the hediiaa ant shin cidubind 3 The next step is to determine the di-  \arious conditions are shown in the 
SROee Ee. GENES Are OR ie Comer NEE rection of rotation desired for the arma- [Continued on page 114] 
| $313,-] of a main pole. This means that the 
sr cent} armature coils have an equal throw in 
cent inj both top and bottom leads. This causes Pg pn ny oe 
al. If} a 45 degree shift in the brushes between va 
olume,{ a machine with a main coil on the ver- — 
es, the tical line and a machine with a commu- ee Poe Standard Out for motor Ln for motor 
3 : ; é rush polarity for clock- 
crease tating coil on the vertical line. wise or counter-clockwise In for ‘ es yon 
re, the armature rotation, motor aint ei hii 
Horizontal / 
1 vour —" a , or generator, lap or wave tal 
ees Standard Winding for Basic Coil windings. Commutating centerline v 
man pole is on vertical center Main al Sun inthe 
‘ability The preferred standard clockwise line of frame. south pole ~ ‘ land 2 
winding for coils made from wire and og et. 
apital-} built up by turns and layers is start-on- 
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FIG. 1—GALVANIC ACTION is illustrated by the following 
sketches: (A) iron and copper placed in soil and not 
connected will generate an open circuit galvanic voltage 
as measured by a potentiometer; (B) when connected, 
galvanic currents are produced causing iron to discharge 
and corrode and copper to collect and be protected; (C) 
iron and copper short circuited through an ammeter to 
measure the galvanic current in the metallic circuit; (D) 
a common example of electrolysis in a galvanized water 
tank where tank corrodes and copper pipe receives deposits. 


may be defined as the decomposition 

or wasting away of a metallic body, 
such as a pipe or a metal cable sheath, 
by the action of a positive direct current 
flowing between the metal in question 
and surrounding moisture (ordinarily 
the moist earth). All corrosion is caused 
by electrolysis in a broad sense but some 
investigators have narrowed it down to 
mean corrosion due to manufactured 
electricity—such as stray currents from 
electric railways, stray Edison (d.c.) 
currents, stray d.c. welding currents and 
the like. . 
Corrosion on pipes, cable sheaths or 
any type of metallic structure in which 


Py ry be aetna as used in this work 





*From a paper presented at the Southern 
Section, |AEl Convention in New Orleans. 
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there are no “stray currents,” is caused 
or accompanied by natural direct cur- 
rents in some form. These natural cur- 
rents are called “galvanic 
currents,” especially when they are gen- 
erated by a “couple” composed of two 


sometimes 


” 


dissimilar metals in contact in an elec- 
trolyte. One example is a copper pipe 
and a metallically interconnected black 
iron or steel pipe laid in moist soil. In 
this case the copper will form the posi- 
tive (+) side of a battery, the iron the 
negative (—) side. The iron will dis- 
charge current to the soil and corrode 
while the copper will collect current 
from the soil and will not corrode. 
Likewise, a galvanized iron pipe and 
a black iron pipe will set up a similar 
battery. In this case the black iron will 
be positive (+) the galvanized iron 


CORROSION 


A discussion of underground metallic struc- 
ture deterioration due to natural galvanic 


action, stray currents and ground returns. 


By Robert J. Kuhn 


Consulting Engineer, New Orleans, La. 


METALLIC COMBINATIONS IN ELECTROLYSIS 





FIG. 2. METALLIC COMBINATIONS with the result of 


electrolysis on each metal is indicated in the above chart. 


negative (—) and the galvanizing will 
waste away. After the galvanizing is 
gone, the reaction may even reverse. 

Why does the negative (—) member, 
such as iron in a galvanic couple of iron 
and copper, corrode rather than the posi- 
tive (+) member, since it is a positive 
condition to surrounding earth which 
causes corrosion? This can be explained 
by this fact: if pieces of iron and copper 
are placed in soil and not connected, 
there will be an open circuit galvanic 
voltage between them which can be 
measured with a potentiometer, with the 
iron being negative and the copper posi- 
tive (See Fig. 1-A). 

Now, if the iron and copper are con- 
nected and placed in the soil, which is 
equivalent to short circuiting a battery 
cell with a heavy conductor, the iron will 
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be raised somewhat in potential making 
it become positive (+) to the surround- 
ing soil while the copper is lowered 
somewhat in potential becoming nega- 
tive (—) to the surrounding soil. The 
copper, however, is always positive to 
the iron if only by a fraction of a micro- 
volt as measured in the metallic part of 
the circuit (See Fig. 1-B). 

The iron, while short circuited with 
copper being positive (+) to soil, dis- 
charges current to the soil and corrosion 
takes place. The copper, while short cir- 
cuited with iron being negative (—) to 
soil, collects current from the soil and is 
protected from corrosion (See Fig. 
1-C). In the metallic part of the circuit 
current flows from the copper to the 
iron, for in this position of the galvanic 
circuit the flow is just the reverse from 
that in the soil. 

Accordingly the various metals may 
be arranged into general groups, one 
group of which will attack the next 
group and so on (See Fig. 2). 

Electrical values in such combinations 
are of the order of several tenths of a 
volt and currents may range from micro- 
amperes to 10 or more amperes, depend- 
ing upon the area of metal involved and 
other conditions. 

In addition to galvanic currents gen- 


FIG. 3— ELECTRIC SHIP WELDING 


grounded to piping systemt causes dangerous electrolysis 
Separate ground returns to each welding gen- 
erator will alleviate condition (note dotted return). 


condition. 


nd ELECTROLYSIS 


erated between various nietals, local gal- 
vanic currents may be generated between 
various parts of the same metallic 
structure. These are due primarily to 
differences in the surrounding soil or 
moisture, rather than to differences or 
impurities in the metal. In fact, most of 
the corrosion experienced on under- 
ground pipes, cable sheaths, conduits, 
etc. is probably due to this type of action 
in one form or another, rather than to 
action of stray currents or galvanic cur- 
rents from dissimilar metals. 

How to recognize and overcome these 
situations is a science almost unto itself. 
The best the operating man can do is to 
follow standard procedure in pipe and 
cable installations unless the project will 
warrant the services of an electrolysis 
engineer. Much depends upon local con- 
ditions and local past practice. Some sec- 
tions report generally good conditions as 
far as corrosion is concerned. The fresh 
water Great Lakes Area is a good ex- 
ample in contrast to the salt water Gulf 
and other coastal areas where corrosion 
is generally severe. Cinder fills are no- 
torious as a cause of corrosion and are 
to be avoided whenever possible. Even 
lead cable sheaths as well as all other 
metals are badly attacked by cinders. 
Sewage seems to attack lead sheaths as 
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ROBERT J. KUHN, consulting engi- 


neer, New Orleans, La. 


well as other metals. Generally speaking, 
ciean sandy soils are less corrosive than 
the thick gumbo clays which often 
abound in vegetation, and 
soluble salts. 

Electrolysis due to stray currents has 
been largely with electric 
street railways which usually operate on 
a 600 volt d.c. circuit, using the rails as 
a negative return. Stray current elec- 
trolysis can also be caused by stray weld- 
ing currents, telephone battery circuits, 
battery charging operations and other 
causes. It is to the interest of the street 
railway utility to regulate its return cur- 
rents for protection in reducing return 

[Continued on page 104] 
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FIG. 4—STEEL MESH GROUND RETURN embedded in 
floor for large area electric welding operations will set up 
electrolysis between the mesh and surrounding metallic 
structures and piping systems. 
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Million Homes 
A Year 


The Market Analysis Committee of 
the Producer’s Council has predicted 
16 billion dollars of construction 
volume annually for the five year 
period after the war. This is probably 
the most optimistic forecast that has 
yet been made but it is the total of a 
careful and methodical study by a com- 
mittee of construction men for industry 
guidance in setting plans for the future. 
It is probably as nearly accurate as any 
predictions today can be. 

The largest percentage increase will 
come in commercial construction, the 
report predicts, which should reach a 
volume of slightly less than two billion 
dollars a year. The greatest single 
item, however, is residential construc- 
tion which it is predicted will reach 
970,000 new dwelling units or about 6.4 
billion dollars a year. This is 11 per- 
cent greater than the peak period 
1923-27 and exceeds the 1936-40 
average by 111 percent. 

Reducing that housing prospect to 
electrical work gives us some startling 
figures. At $150 per home or dwelling 
unit (which would not be off the pre- 
war average) it would total 145.5 mil- 
lions of dollars in house wiring. A 
vigorous wiring campaign should be 
able to easily double the average wir- 
ing budget for postwar housing. That 
would leave a round figure of nearly 
300 millions of dollars a vear for house 
wiring. 

The indifference of well established, 
well financed and adequately staffed 
electrical contractors toward house 
wiring has been one of the serious 
problems of wiring promotion. Their 
vigorous active cooperation in postwar 
housing is essential if we are to build 
new standards and eliminate wiring 
bottlenecks in electrical progress. 

The NECA-IBEW 
recommends that in every community 
there should be responsible contractors 
prepared to handle house work includ- 
ing repairs and alterations on the most 
efficient basis possible and urges the 
cooperation of established contractors 
in setting up such organizations if 
necessary. The labor unions are to 


postwar plan 
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cooperate with appropriate wage rates. 

The tremendous market potential in 
postwar house wiring will certainly 
invite the attention of able business 
men from other industries. Let’s hope 
they will find the market already well 
established in the hands of equally able 
business men with long experience and 
know-how in the electrical construction 
business. 


Electronics 
Training 


An editorial on this page last month 
about a course in electronics organ- 
ized by a group of Chicago electrical 
contractors has brought in some inter- 
esting comments among which is a 
letter from J. J. Crawford, Assistant 
to the Director of Temple University 
in Philadelphia. 

Quoting Mr. Crawford, “It may be 
of interest to you to know that under 
the Engineering, Science and Manage- 
ment War Training program we have 
at the present time in training some 
900 men and women, part-time, day and 
evening, in electronics. Approxi- 
mately 100 of these people are taking 
what we call Applied Electronics II, 
Industrial, which is in line with your~ 
editorial.” 

That latter course, incidentally, re- 
quires two nights a week, three hours 
a night for 12 weeks. It is significant 
of the way that men are applying them- 
selves in many communities around the 
country so that they will be ready for 
the inevitable developments in indus- 
trial electronics. It is a good sign. 
And it is symptomatic of important 
advances in our industrv. 


Consumer Needs 
Under Investigation 


A consumer survey has been under 
way for the past few weeks to deter- 
mine the availability of 115 types of 
goods and services used in homes and 
on farms. The survey is under the 
direction of the Office of Civilian Re- 


quirements of which WPB Vice Chair- 
man, Arthur D. Whiteside is the head. 

The survey will be conducted on the 
scientific cross-section principles, tak- 
ing methodical samples in each income 
group, geographic area and _ similar 
divisions of the population. It is de- 
signed to get the answers to four ques- 
tions: 

1..What shortages are causing hard- 
ships? 

2. What items are most needed? 

3. Are available supplies being dis- 
tributed fairly? 

4. What durable goods, such as ap- 
pliances, are in use and what is their 
condition ? 

The data obtained will be used by 
OCR in its function of maintaining 
adequate supplies of civilian goods and 
services within the necessary limits of 
wartime conditions. 

This is an excellent project and one 
which should be repeated periodically 
to gather information under the rapidly 
accelerating replacement needs. Elec- 
trical appliances and materials for 
electrical repairs have been critically 
scarce for a long time. If such surveys 
can uncover immediate wants and 
open the way to relieving them it will 
avoid a serious piling up of critical 
needs to a point where the condition of 
appliances and wiring create wide- 
spread danger to the public. 


And Repairs 
Are Important 


Next month a campaign for “Better 


Care-Less Repair” will be inaugurated 


on a national scope to help keep an 
estimated 200 million electrical appli- 
ances functioning for the duration. It 
will be sponsored by the Edison Elec- 
tric Institute in cooperation with 
manufacturers, wholesalers, dealers 
and _ utilities. 

The campaign will emphasize appli- 
ance care, telling the housewife what 
she can do and what she should not 
do to extend the life of her precious 
household equipment. It also opens 
the way for making minor repairs be- 
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fore major repairs become necessary. 

Tying in, as this program does, with 
other major national conservation 
plans it deserves close industry coop- 
eration and the help of those govern- 
ment agencies controlling the availabil- 
ity of critical materials. It has the 
blessing of J. A. Krug, Director, Office 
of War Utilities and Arthur D. White- 
side, Vice Chairman for Civilian Re- 
quirements, WPB. A very small ex- 
penditure in manhours and materials 
can keep this enormous resource of 
vital household machinery in working 
order. 


Dimout Lift 
Cuts Deaths 


The dimout regulations which kept 
coastal areas under virtual blackout 
conditions were lifted last month under 
strong pressure from civic groups. 
The successful campaign against enemy 
submarines operating in coastal waters 
has removed the urgent need for elim- 
inating the sky glow against which 
they once spotted their merchant vessel 
victims. 

The dimout gave protection to 
coastal craft at a terrific cost in acci- 
dents and crime to the cities required 
to carry on under the enforced dark- 
ness. If ever the electrical industry 
wants proof of the vital civic protection 
provided by adequate street and high- 
way lighting the statistics of dimout 
deaths will show plenty. The imme- 
diate drop in crime and _ accident 
figures on November 1 in New York 
City alone is both startling and sig- 
nificant. 

When we go out to sell decent civic 
lighting it is usually against an argu- 
ment of cost. The dimout experience 
ought to prove, for once and for all, 
that good lighting doesn’t “cost”. It 
is actually a measure of social 
economy. 


Dashboard Instruments 
For Machinery 


How important electrical instru- 
ments are to a bomber crew is obvious 
to even the casual observer. Every 
man at his post has a panel of instru- 
ments gathering and reporting infor- 
mation about the critical conditions in 
and around his complicated craft. 

Mechanized warfare has high-lighted 
the importance of indicating instru- 
ments. Are we willing, however, to 
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take a lesson from their use? This 
industry of ours has always had a blind 
spot in the application of instruments 
that is hard to understand. It has 
never troubled the automobile people. 
They have always given us a neat panel 
of indicators telling at a glance about 
the various important things we ought 
to keep track of in driving. 

But does the operator of a lathe, or 
a printing press or a hoist have any 
such facilities? None that we have 
seen. Yet most of the things he ought 
to know, torque, speed, load terminal 
voltages and so on are usually reflected 
in the circuits operating the motor and 
consequently can be easily represented 
on simple indicating instruments which 
are rugged, accurate and inexpensive. 

It seems to us that there is a field 
of application for indicating electrical 
instruments in industry, and wherever 
electric motors and controls are used, 
that has never been effectively ex- 
plored. The rapid development of 
miniature instruments in recent years 
has made it entirely practical to apply 
them to machinery as generously as 
the convenience of the operator re- 
quires. Indicator panels ought to be 
as much a part of an electric motor in- 
stallation as the control station. 


Does Light 
Reduce Accidents? 


It is usually impossible to nail down 
the exact causes of individual indus- 
trial accidents. We have long known 
in a general way, that adequate light- 
ing will reduce accidents but to prove 
that perfectly logical argument is not 
easy. 

The Better Light-Better Sight 
bureau has just published a series of 
studies, however, which proves the 
point by correlation. A group of fac- 
tory areas recently relighted were ana- 
lyzed on the basis of injury statistics. 
Each one showed a sharp decrease in 
accidents or first aid cases after re- 
lighting. 

The statistical method showing acci- 
dent declines is never very dramatic. 
But to the scientist or the well in- 
formed student of accident prevention 
there can be no more effective case 
drawn for better lighting than one 
showing a significant decline in the 
ratio of first aid cases to number of 
employees after relighting. 

The BL-BS report is an important 
contribution to the evidence in our con- 
tinuing attack on inadequate industrial 
illumination. 








Washington 
Notes 


> Unofficial estimates of how long 
the European phase of the war will 
last is now (mid-November) aver- 
aging out about mid-February. On- 
the-record pronouncements by mili- 
tary officials decry such optimism, 
denounce “all this postwar talk” 
and warn that more sacrifices, civil- 
ian and military, are ahead. Behind 
the scenes, however, department 
heads in WPB are having difficulty 
holding key men in bureau jobs, 
who want to get back to their busi- 
ness responsibilities. The realiza- 
tion that an orderly withdrawal of 
war controls on industry and com- 
merce is second only to winning the 
war in national importance may hold 
many top men, however optimistic 
the military reports become. 


> The number of labor market areas 
of acute labor shortage (Group I) 
rose to 77 as of November 1. The 
crest of the labor shortage problem 
is approaching but labor observers 
express some concern over the pros- 
pects in three to four months. 


> Any hopes of relaxed construc- 
tion rules in the immediate future 
were quashed by a recent statement 
confirming the policy “to restrict 
construction —to the minimum 
necessary —’, and to seek a mini- 
mum consumption of materials and 
manpower, together with maximum 
utilization of existing facilities. 


> Supplies of aluminum, copper and 
steel are all reported easier. How 
much the improvement will affect 
industries working on_ essential 
civilian goods will be determined 
largely by what labor saving can be 
effected by more liberal allotments 


> Total volume of construction ac- 
tivity in the United States in Sep- 
tember was $526,502,000, a drop of 
13 percent from the August level. 
The September figure brings the 
total for the first three quarters of 
the year to $6,338,000,000. 
Expansion of government-fi- 
nanced industrial facilities (con- 
struction volume and machinery and 
equipment deliveries combined) 
totaled $274,260,000, making the 
total for the first three quarters of 
this year $4,128,000,000 of which 
over half or $2,292,000,000 was for 
machinery and equipment. 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac: 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


PRACTICAL METHODS 





INFRA-RED 
VERSUS MOISTURE 


INDUSTRIAL 





In the fabrication of various rubber 
products required by the armed forces, 
it is necessary to paint or spray a layer 
of cement on the successive layers in 
order to provide the required adhesion. 
Under high humidity conditions, the 
temperature drop, caused by the evapo- 
ration of the solvent in the cement, 
precipitates “dew” on the freshly 
cemented surface. This results in blis- 
ters in the finished product. The prob- 
lem is to quickly dry this cement and 
evaporate any moisture present at the 
same time. 

As a first venture, when Hood Rub- 
ber began manufacturing rubber war 
goods, a spraying table was provided 
with a five sided enclosure, the back 
side being slotted the full length, four 
inches wide at the table level. Duct 
connected the slots to the outside atmos- 
phere and suction fans were used to 
draw the air across the surface of the 
table and out, taking the moisture with 
it. However, enough moisture remained 








MOISTURE IS REMOVED from the rubber layers by individual six-lamp infra-red 





INFRA-RED LAMPS are fed from 3 
phase, 575 volt feeders. The lamps are 
split up alternately on two circuits, each 
provided with a three pole, single throw, 
manually operated switch. Five —_ 
are connected in series across 575 volts 
and so arranged as to give balanced three 
phase operation. 


to give an unsatisfactory rubber layer. 

So in the ceiling of the enclosure, 
a bank of 225 infra-red lamps were 
mounted three feet from the table sur- 


face. The lamps, which were rated 








i 


banks. The application is made in the self-sealing tank department where localized heat 
is required to remove moisture and speed drying. 


115 volts, 250 watts, were connected 
five in series across 575 volts, which 
is the plant distribution voltage. The 
lamps are split alternately on two cir- 
cuits so that depending upon the humid- 
ity and speed of drying desired, half 
or all can be used. 

The lamps are mounted in three rows, 
eight inches apart with a longitudinal 





SILVER REFLECTOR infra-red lamps 
are mounted in Curtis strip with the 
switch attached to the end so that indi- 
vidual banks of six lamps may be turned 
on and off as required. Fuse blocks are 
mounted on the wooden structural beam 
directly above the open run of 115/230 
volt 3 wire feeder. 


spacing of eight inches. Circuits are 
run in standard Curtis strip and a thin- 
gage steel reflector directs the rays to 
the work. 

Another instance where infra-red 
solved a production problem easily, 
quickly and economically is in Hood 
Rubber’s self-sealing gas tank depart- 
ment. Here the problem was the same 
—that of quick drying with the elimina- 
tion of moisture as layers were 
cemented. 

Over each assembly jig is mounted 
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That 


CHittie fut0n 
may be clearer 


LUORESCENT lighting will bring better 
vision to postwar office and home, just 
as it does to war plants now. 


Under the pressure of war, quality research 
has been accelerated and extended to every 


‘ phase of fluorescent lamp manufacture. 


For example, it is true that the more immacu- 
late the glass in a fluorescent lamp, the more 
light you get. Therefore, Sylvania has devel- 
oped an improved lamp cleaning process. 


Sylvania lamps now pass through two steam- 
ing hot baths of constantly changing water, in 
chemically treated ceramic vats. Thoroughly 
washed in the first, they are rinsed in bubbling, 
aerated water in the second. Any surviving 
dust is removed with power-driven, non- 
linting nylon brushes. 


This meticulous care produces a superior inner 
surface for coating that distinguishes Sylvania 
Fluorescent Lamps. 


The result is the best and most economical 
artificial light known — cool, glare-free fluo- 
rescent light. 


Recommend Sylvania Fluorescent Lamps for 
replacements and new installations. 


* SYLVANIA * 


ELECTRIC PRODUCTS INC. 


500 FIFTH AVENUE NEW YORK 18, N. Y. 


INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIX- 
TURES AND ACCESSORIES, RADIO TUBES, CATHODE 
RAY TUBES, OTHER ELECTRONIC DEVICES 
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THE FIXTURE OF THE FUTURE 


This model HF-235R fluorescent fixture rounds out Sylvania’s 
industrial line. Its two 100-watt fluorescent lamps in Syl- 
vania’s non-metallic reflector give maximum lighting intensi- 
ties with a minimum use of critical materials. (Reflector 
efficiency of 86%.) Streamlined top housing provides for com- 
plete hanging flexibility and encloses the ballast for protection. 

















a bank of six infra-red lamps on from 
6-inch to 10-inch longitudinal centers. 
Here the lamps are of the same rating 
115 volt, 250 watts, but are connected 
in parallel. A total of 63 kw. in lamps 
are fed from a 50 kva. transformer 575 
volt to 115/230, three wire, single 
phase. Temporary type SB wire is 
used throughout. Open wiring on porce- 
lain cleats feed four-circuit porcelain 
fuse blocks, to which each bank of lamps 
are connected. Each bank is separately 
switched so that they can be turned on 
individually after the operator has fin- 
ished cementing. The load diversity 
factor is such that the 50 kva. trans- 
former handles the load very nicely. 


GRINDING 
COLLECTOR RINGS 


INDUSTRIAL 





As a result of the Carnegie-IIlinois 
Improvement Record System for sim- 
plification of maintefance procedures, 
the time for grinding collector rings has 
been cut exactly 50 percent. Further, 
440 volt shock hazard to the employee 
has been entirely eliminated. 

Originally, air ducts had to be re- 
moved from the collector end, and 
brush holders transferred to a tempo- 
rary yoke. The grinding equipment was 
then set up and rings were ground as 
the rotor revolved under its own 440 
volt power. This job required two men 
to work 16 hours under conditions of 
possible shock. 

These large wound rotor motors are 
used to drive hydraulic pumps which 
supply the mill with large quantities of 


process water. Several such pumps feed 
into the same main line header through 
a check valve. It occurred to one of 
the maintenance personnel that if the 
check valves were removed, the feed- 
back pressure would revolve the rotor 
in reverse so that grinding could 
be done without the use of electric 
power. This would not only remove the 
possibility of shock, but would also save 
the time required to dismantle and reas- 
semble temporary brush rigging. 

The procedure was proposed through 
the Improvement Record System and 
was immediately adopted. The opera- 
tion has now been reduced to a two man, 
eight hour jqgb and the employee need 
no longer work under the strain caused 
by shock hazard. 

At the same time this procedure was 
put in effect, it was decided that no 
more grinding was to be done with 
motors operating under their own power. 
On all other drives, other than where 
feed-back from water pressure could 
supply the driving power, a gasoline 
driven winch is used to revolve the 
rotor. The cable is removed from the 
winch drum and belted to the shaft or 
pulley and grinding operations are thus 
carried on with the elimination of elec- 
tric power from the collector rings. 


WOOD RACEWAYS RETURN 


WIRING 





Wood raceways for the mechanical 
protection of electrical circuits are re- 
turning, to a limited extent, as a result 
of the wartime limitation on the use of 
steel conduit and the relative difficulty 





SLIP RINGS of wound rotor motors such as this driving hydraulic pumps are ground 

as the rotor revolves under water pressure. The check valve, through which pumped 

water is dumped into the main line under normal operation, is removed and back 
pressure spins the rotor in reverse during grinding operations. 
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PROTECTED AGAINST mechanical 

injury, non-metallic sheathed cable 

switch legs in this ordnance piant are 

encased in half-round wood molding 

Strips. Duration type wiring is designed 
to eliminate critical materials. 


in obtaining metallic raceways. We are 
all familiar with the channeled wood 
molding used years ago to cover ex- 
posed electrical conductors. It is back, 
serving as an emergency substitution. 
_ One example of its use in an un- 
usual location is at the Oak Ordnance 
Plant in Illinois. Rushed to completion 
to pour out ammunition for the armed 
services, this duration plant is con- 
structed of a minimum amount of cri- 
tical materials. To hurdle material 
difficulties, the interior wiring system 
is of the non-metallic sheathed type 
with explosion-proof outlets and equip- 
ment. Since the hazardous condition 
consists of powder dust in the atmos- 
phere, without the presence of any ex- 
plosive gases or vapors, the engineers 
specified readily available non-metallic 
sheathed cable for the circuit work. 
The dust cannot penetrate the outer 
covering of the cable and all conductors 
within it are thoroughly insulated, in- 
cluding the neutral. 

Wherever non-metallic sheathed cable 
switch legs are, of necessity, mounted 
on the outer surface of wood supports 
or in any portion where they might be 
contacted by workers, the cable is pro- 
tected by a strip of half-round wood 
molding. This protective sheath ex- 
tends from the junction box above the 
switch leg to the explosion-proof seal- 
ing fitting attached to the outlet box. 
All junction boxes receiving non-metal- 
lic sheathed cables have hubs equipped 
with special rubber grommets. 
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KAMKLAMP LEVER... 
(Open) 


MOLDED BASE 


KAMKLAMP 
FUSE HOLDER 


ONE-PIECE — 
NO JOINTS 


Pai 
ONE-PIECE. 
CONSTRUCTION 

- 
@ PRESSURE TYPE 


(Solderless) 
CONNECTOR 


LEVER STOPS 


PRESSURE SCREW 

(Screw-driver Slot type 

for 100 Amp. and less; 

*‘Allen’’ Socket type 
for all others) 


@ KAMKLAMP 
FUSE HOLDER 


ONE-PIECE — 
NO JOINTS 


ONE-PIECE 
CONSTRUCTION , 
a 


KAMKLAMP LEVER 
(Closed) 
LEVER STOPS 


LINE PRESSURE CONTACT 
(on Fuse Blade or Ferrule) 


PRESSURE SCREW 


CABLE 
INSERTED 
and 
PRESSURE 

APPLIED 


a 


THE INGENIOUSLY DESIGNED 
@ KAMKLAMP FUSEHOLDERS 


@ PRESSURE TYPE 
(Solderless) 
CONNECTOR 





100 Amp. 
575 Volt 

Shutlbrak 
Switch- Cat. 
No. SA-10633 


MAINTENANCE NOTE 


All electro-mechanical apparatus 
requires intelligent maintenance 
to produce the most satisfactory 
service You will find helpful our 
free booklets on “Maintenance,” 


clamp the fuses tight. Insert the fuse 
—turn the lever—and you have a 
copper-to-copper connection under 
strong and continuous pressure. 


Convenient, too, are the @ Pres- 
sure Type (Solderless) Connectors, 
which make possible quick, sure 
connections with both line and load 
wires or cables—connections which 
will not “‘ease up’’ or become loose. 


Because of these and other out- 
standing advantages, plants produc- 
ing war materials have purchased 
thousands of these switches. Some 
are used singly—others are banked. 
in groups — or assembled in well- 
designed switchboards or panel- 
boards. Still others are installed as 
plugin units for @ Busduct. 


But wherever and however used, 
this heavy duty industrial switch is 
giving efficient, dependable service 
—on motor circuits—at service en- 
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trance—and on installations require 
ing an operating switch. 


@ Shutlbrak Switches are avail- 
able for both surface and flush 
mounting. Installation and connec- 
tion are expedited by the ample wir- 
ing space at top, bottom and at rear 
of the switching mechanism, and by 
the conveniently placed knockouts. 


Capacities: 30 to 1200 amperes, inclu- 
sive, for 250 volts AC or DC, and 575 volts 
AC, in 2, 3 and 4 pole types. Approved by 
Underwriters’ Laboratories, Inc. 


For Detailed Information 


and suggested specifications for @ Shutl- 
brak Switches, Panelboards and Switch- 
boards, write for Bulletin No. 70... Frank 
Adam Electric Co., Box 357, St. Louis, Mo. 


Prank 


} ELECTRICAL PRODUCTS | 
| for War Industry — 


“GEA SRANK ADAM ELECTRIC CO. 
ST.LOUIS, M0.U.5.A, 














UNDERGROUND 
PUMPING STATION 


INDUSTRIAL 





Army camps are in reality self-con- 
tained communities—the population of 
some reaching city proportions. Water 
supply is a dominant factor, some camps 
being fed by miles of underground pipe 
line. 

Booster pumping stations are an in- 
tegral part of the design of such sys- 
tems. In one such installation at a 
California camp, the booster station was 
built underground and designed to de- 
liver 1,350 gallons per minute at a total 
dynamic head of 760 ft., through ap- 
proximately eight miles of 16-inch steel 
pipe, to an elevated storage tank. 

The station has two pumping units, 
each driven by a 200 hp., 440-volt, 3,550 
rpm. squirrel cage induction motor 
direct-connected to a two-stage pump 
delivering 675 gpm. Piping arrange- 
ment is simplified by having suction and 
discharge nozzles on the same side. 

Sixty cycle, three-phase alternating 
current is delivered to the underground 
booster station at 33,000 volts and 
stepped down to 440 volts for motor 
supply. Electrical equipment is mounted 
on the wall opposite the pumping units 
with concealed branch circuits feeding 
the motors and auxiliary equipment. 
A 75 kva. capacitor unit saves several 
dollars per day in power costs by boost- 
ing the power factor of the pumping 
station electrical system. 

Good lighting intensity for mainte- 
nance and repair activities is provided 
by incandescent RLM reflectors 
mounted to outlets concealed in the con- 
crete roof slab. 





THIS PUNCH PRESS was bought for 
the specific use of the copper shop where 
all the copper bus was handled in the 
wiring of the New York City Aluminum 
plant. So many identical pieces were 
handled that dies and jigs were set up 
and the pieces punched in mass pro- 
duction style. 





CUSTOM-BUILT SWITCHBOARD 
DISTRIBUTION TROUGH 


WIRING 





To increase flexibility, and to facili- 
tate installation and maintenance, Phil 
Caminiti, plant electrical engineer for 
Brewster Aeronautical Corporation in 
New York City, has designed a distribu- 
tion trough to carry circuit conductors 
up and away from one of his main dis- 
tribution switchboards. 

The purpose was to eliminate “wrest- 
ling” 10 or 12 3-inch conduit drops to 
the back of the board. Further, a maze 
of tangled circuits and cable cross- 
overs has been eliminated. In the event 
additional circuits are required, it is a 
simple matter to terminate the extra 





PRESSURE BOOSTER—This underground pumping station boosts water supply pres- 


sure to fill storage tank at army camp eight miles away. 
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conduits into the large overhead pull. 
box. The cables are then dropped 
through the trough to the respective 
switch terminals. All crossovers are 
made in the trough and at the bottom, 
the cables are threaded through a slate 
roof drilled to accommodate the 500,000 
cir mils cable used for distribution. 
The cables emerge in orderly groups 
and run to the proper terminals giving a 
very favorable external appearance. 
The trough is made of thin-gage sheet 














WIRING TROUGH carries cables to 
distribution board from pull-box over- 


head. Thus conduits terminate above. 
Crossovers of cables are made in trough 
enabling a straight run to switch 
terminals. Double-tier conduit hangers 
are made from angle iron and spaced 
on hanger bolts by short pieces of pipe. 






y) c 
500,000 


CM cable “Pp --Pipe spacers 














------ Slate roof 


THREE PHASE CONDUCTORS are 
laced to insulators carried on bolts and 
spaced by short pieces of pipe. All 
crossovers are made in the trough and 
cables are brought out through the slate 
roof at the bottom. This enables an 
orderly external appearance of cable 
arrangement. 


steel and rises up into a pull-box of 
larger dimensions. Welded construction 
is used in fabrication. The end of the 
pull-box opposite to the incoming con- 
duits is removable to allow entrance for 
threading additional cables through the 
slate roof and pulling new circuits. 
[Continued on page 107] 
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When Current Kicks... 
It’s Blocked, Quick! 


You get split-second protection when Westinghouse 
“‘De-ion’”’ Circuit Breakers guard your vital electrical 
circuits. This protective device goes into action fast; 
opening the circuit and quenching the arc . . . when 
danger threatens. Here’s how it works. 

The Westinghouse Bi-metal element reacts to heat. 
Momentary, harmless overloads are passed without 
interruption. But, let the disturbance threaten . . . and 
the Bi-metal bends, trips the mechanism, opening 
the circuit. 

Instantly the resulting arc is quenched. Drawn into the ‘“‘De-ion’’ arc 
quencher, it is divided and smothered, in half a cycle. Arc burns and pits 
are minimized. Contacts stay clean, last longer. 

And service is easily restored. Once the disturbance has been corrected, 
a simple flip of the indicating handle puts the circuit back in action. There 
are no parts to repair or replace; no waiting for the maintenance man. 

Don't take chances with your vital electrical circuits. Protect them 
with Westinghouse ‘‘De-ion’’ Circuit Breakers. Available in ratings to 
600 amperes, 600 volts a-c; in enclosures for practically every type of 
service. See your local Westinghouse representative, today, or write 


Westinghouse Electric & Mfg. Co., Dept. 7-N, East Pittsburgh, Pa. 
J-21291 





OFFICES EVERYWHERE 





r 





CALLING THE PLAYS is the job of this 
Westinghouse Bi-metal element. Made of 
two different metals bonded together, 
it reacts to heat. Threatening overloads 
cause it to bend, tripping the interrupting 
mechanism, opening the circuit. 





BLOCKING THE ARC is the job of 
this arc quencher. Made up of parallel 
metal plates in the form of a grid, it draws 
the arc into the chamber, divides it into 
segments . . . smothers it between the 
plates... 





Nias 


in the space of a half cycle. 3 








@ Westinghouse “DE-10N” CIRCUIT BREAKERS 


Electrical Contracting, December 1943 


43 














MOTOR SHOPS 





ELECTRIC COMMUTATOR 
SOLDERING DEVICE 


The soldering of coil connections to 
motor commutators is materially speeded 
up in the motor repair department of 
Industrial Electric, Inc., New Orleans, 
La. Time economy on this particular 
phase of motor repair work is the result 
of an electrical soldering device con- 
ceived and developed by D. E. Adams 
and M. B. Hutson, shop superintendents 
of the Industrial organization. 

The gadget is really an attachment 
used with an ordinary Ideal Model 10A 
soldering tong set. Offset electrodes 
made of 4-in. by 2-in. copper bus (see 
“3” in photo) are connected to the jaws 
of the tongs and mounted on a common 
wood base. These bus extensions are 
hinged near the edge of the base and 
held stationary by two spring bolts— 
one for each arm (see “4” in photo). 
Flexible copper jumpers connect the 
hinged arms with the soldering tong ex- 
tensions. Each tension bolt is equipped 
with two nuts on the under side of the 
copper arm—one to hold the bolt rigid 
in the base; the other to adjust the 
height of each arm for different diam- 
eter commutators. The nut on the top 


of the bolt is used to vary spring tension. 
When in use, the base is mounted at 
the edge of the workbench by two bolts 
which fit into holes drilled in the bench 
top. In this position, the offset copper 
arms extend over the edge of the bench 
sufficiently to rest over the center of 
an armature shaft placed in either a 
bench-type or portable armature cradle. 
One arm, equipped with a wide piece of 
high resistance carbon or copper rests 
on the horizontal segment of the com- 
mutator. The other arm (with the wood 
handle), equipped with an adjustable 
high resistance carbon rod with a heat 
shield, rests on the slotted vertical por- 
tion of the commutator segment receiv- 
ing the coil end. Both contact tips are 
so aligned that they rest on the same 
commutator segment thus completing 
the electrical circuit needed to solder 
the connection. The spring tension on 
the bolts (“4” in photo) provide the 
necessary tension for good contact. 
The entire commutator is first pre- 
heated with a torch until the solder paste 
flows freely. Then the electrical solder- 
ing device is used with strip solder, per- 
mitting the mechanic to make a good, 
clean connection at each riser slot. As 
each segment is soldered, the armature 





ELECTRIC COMMUTATOR SOLDERING device has the following salient con- 

struction features: (1) wood handle to raise bus arm; (2) high resistance carbon 

rod for one contact; (3) offset bus arms; (4) spring bolts for bus arm adjustment; 

(5) ordinary soldering tong set connected to bus arms; (6) three bolts which hold 

tongs to base and bus extensions; (7) flexible copper jaw to hinged part of bus 

arm; (8) contact tip of second bus arm aligned with first to rest on a complete 
commutator segment. 
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| SAAS AEBS NET 


is rotated until the contact points of the 
bus arms rest on the next segment. The 
left arm (with the wood handle) is 
raised while the commutator is rotated. 
Asbestos tape is wrapped around the 
coil ends for a distance of 14-inches 
back from the commutator riser to pre- 
vent the heat from scorching the arma- 
ture windings. 

Shop experience with this unique de- 
vice has indicated a saving of about one 
half hour on a job which formerly took 
14, hours—a saving of approximately 
one-third. The device does not perma- 
nently tie up the tong set. If the tongs 
are needed elsewhere the removal of 
three bolts (see “6” in photo) will re- 
lease the tongs intact. It takes only a 
few minutes to make the transition. 


FLEXIBLE GRINDER 
SPEEDS REPAIRS 


Why use hand tools if the job can 
be motorized? That’s one question 
that George A. Koepp. Koepp Electric 
Motor Company, Manitowoc, Wis., asks 
himself as he glances around his motor 
repair shop. Consequently his shop 
is loaded with all sorts of labor saving 
schemes and gadgets. 

One of the most useful and universal 
items is a flexible grinder which he 
built for his own use. Equipment is 
kard to get these days, so George 
gathered together a + hp., single-phase, 
110-volt, 1800 r.p.m. motor, a flexible 
shaft with mandrel, a piece of 14-inch 
pipe, some casters and a_ discarded 
rear-wheel brake drum from a 1$-ton 
Chevrolet truck. Out of it came the 
portable flexible grinder illustrated be- 
low. 

The brake drum and casters form 
the base of the unit. The 14-inch pipe 
with a circular steel disk form the 
pedestal on which are mounted the 
motor and control switch. The grinder 
stands 35 inches above the floor and is 
equipped with a 5-ft. flexible shaft so 
it can be used either on small bench 
work or on large work resting on the 
floor. 

Formerly a lot of hand work was 
involved in scraping varnish off stator 
laminations, filing down high spots or 
filing ridges on welded joints. Now 
all the mechanic need do is place a wire 
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Elect 


American-made motors and generators have met the 
two and three shift requirements of war industry, with 
an astounding record of trouble-free performance 

A sizeable proportion of these bear the Crocker- 
Wheeler name quite a few of them are older than 
the operators of the machines they serve. For Crocker- 
Wheeler motors and’ generators, for over 50 years 
have been carefully and durably built 


CROCKER WHEELER ELECTRIC MANUFACTURING CO. 
Ampere, N. J. * Division of JOSHUA HENDY IRON WORKS 


For engineering and service information, call 
“Boston COM 6907 “Detroit TR 2-5785 
“Buffalo CL 4985 New York (CO 7-6700 
*Chicago FRA 1616 Philadelphia (WAL 1444 
Cincinnati (MA 1345 Pittsburgh (AT 9818) 
“Cleveland MA 3255) ‘*San Francisco EX 5531) 
Washington EX 1991) 


or your local Crocker Wheeler dealer *Local Stock 


Be SURE...with CROCKER WHEELER 


Other JOSHUA HENDY IRON WORKS factories at Sunnyvale, Pomona, Torrance, and Long Beach, California, and St. Louis, Mo, 
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__Make This Comparison of _ 





ae the Wheeler 1943 
RLM Fluorescent Fixture with 
any other fixture made in accord- 
ance with latest W PB requirements. 
Its trim, compact appearance truly 
indicates its simple, sound engineer- 
ing, outside and in! 

Wiring channels, for example, 
are hollow steel I-beams combining 
light weight and extreme rigidity. 
Provide durable support, easy ad- 
justable suspension, instant access 
to starter switches. 

Reflectors,too,are typical Wheeler 
“Skilled Lighting”... designed 
with the “know how” of 62 years’ 
experience. Made from tough, non- 
flammable, moisture-resistant ma- 
terial . . . chip-proof, washable en- 
amel, inside and out. Rugged, light- 
weight, durable. And higher in 
lighting efficiency than many porce- 
lain-enameled metal reflectors! 

Write for detailed Bulletin 72. 
Wheeler Reflector Company, 275 
Congress Street, Boston 10, Mass. 
... New York City. Representatives 
in principal cities. 





Continuous Installations easily made 
with speedily-applied couplings. Note ac- 
cessibility of starter switches. 


"1 


Rigid weight-conserving steel wiring chan- 
nels. Easily accessible operating parts. Re- 
flection factor not less than 85% gives 
better than 80% overall efficiency in 48” 
two-lamp units, 76% in three-lamp units, 
74% in 60” two-lamp units. 


“C-Clamp” Hangers afford conduit, mes- 
senger cable, rod or close-to-ceiling sus- 
pension. Loops for chain hanging. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting Equipment 





REFLECTOR 


COMPANY 


Since 


Specialists 1881 





UNIVERSAL GRINDER, mounted on 

a portable stand and equipped with a 

flexible arm, finds many uses in this 

motor repair shop. Many hand chores 

have been eliminated by this grinder 
built from scrap parts. 


brush on the mandrel and he can remove 
varnish from stator laminations in a 
jiffy; or use a grinding wheel to cut 
down high spots on the core or smooth 
over a welded seam. If there is any 
polishing to be done, a buffer can be 
attached to the mandrel. In addition, 
the boys find 101 other uses for this 
handy machine around the shop. 


ARMATURE 
STRIPPING 


‘Suggestions submitted by the man 
on the job through the Improvement 
Record System of Carnegie-IIlinois 
Steel Corp. has reduced d.c. armature 
stripping time 75 percent. 

Special tools have been forged and 
ground to correct specifications to ac- 
commodate every armature in the mill. 
The shank of all the tools are standard 
and fit into the chucks of small air 
hammers. Two types of tools are used 
—one for removing commutator leads 
and one for extricating coils from slots. 











COIL LEADS are driven out of com- 
mutator riser Slots with an air hammer 
and specially forged and ground tools. 
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Many sizes and shapes of each type 
are available to cover all the various 
rotor and riser slot dimensions of the 
many different armatures. 

The armature is suspended on V- 
blocks with bearings in place on the 
shaft so that it can be easily rotated to 
facilitate and speed the stripping. After 
banding wire has been removed by a 
special wedge tool and air hammer, the 
correct tool is selected for the commu- 
tator riser. A few “shots” from the 
air hammer quickly drives the lead 
out of each slot. 

After all commutator leads have been 


[reams ff 
_ fi 





THE COIL itself is jacked out of the 
rotor slot in much the same manner. 
A few quick shots and the coil is out. 


driven out, the correct tool is selected 
for the size of the rotor slot and the 
coils are driven out in much the same 
manner. 

Average stripping time per armature 
has been reduced to approximately 25 
percent of that required under the 
original method of extracting coils and 
leads with a hand peen-hammer. 








WITHIN REACH of the cutting 
shears, this angle iron frame supports 
eight rolls of insulating cloth and - 


Being mounted directly behind the 
Shears, this rack permits the operator 
to unroll any one of the eight rolls and 
feed it directly to the cutting blade. 
The Mielke Electric Works, Ine., 
Duluth, Minn., designers of the rack, 
finds that it reduces material waste and 













To bl Users of, Motor Control: 


HOW 10 BUY FOR TODAY 


and be 


READY FOR TOMORROW 


The motor control you buy today can be a wise 
% investment that will better prepare your plant 
tor peacetime reconversion . . . simply .insist on 
UNITROL, the unitized and interchangeable con- 
trol equipment that can be “converted” at will! 

Here’s why UNITROL is a sensible buy today. 
It lets you get 2 to 3 times as much control into 
the same space, lets you arrange your plant's 
motor control to conform to individual needs, lets 
you take advantage of “odds and ends” of 
space and meet your particular manpower re- 
quirements. It installs fast, needing only to be 
electrically connected. 

Here’s why UNITROL is a good investment for 
tomorrow. UNITROL is like your sectionalized 
filing cabinets. Each control unit can be removed 
easily and quickly, placed in some other com- 
partment, or replaced. Entire sections can be 
shifted or removed. The complete plant-serving 
UNITROL control center can be reshaped, re- 
organized or expanded as your post-war oper- 
ations demand. 

Before you buy any motor control now, send 
for the 36-page UNITROL book. It's free. Write 
today. CUTLER-HAMMER, Inc., 1306 St. Paul 
Avenue, Milwaukee 1,Wisconsin. Associate: Cana- 
dian Cutler-Hammer, Ltd., Toronto, Ontario. 





Multiple control can be housed 
in a UNITROL Section along- 
side the machine it serves. 
















Control for a machine group 
or department can be central- 
ized in nearby unused space. 


Complete plant-serving UNITROL Con- 
trol Center can be shaped to conform 
fo any available space ... in straight 
line, L-shape, U-shape or combination. 





lost time in this department of their 
repair shop. 
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Copyright, 1943—Cutler-Hammer, Inc. 
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MODERN LIGHTING 


LIGHTING FOR MILLING 
MACHINES, SHAPERS AND PLANERS 


This, the third short article in a series 
on lighting recommendations for war 
plant machine tools developed in co- 
operation with the local WPB office by 
the Chicago Lighting Institute, will 
discuss suggested types of light for mill- 
ing machine, shaper and planer opera- 
tion. The recommendations outlined 
below were developed, by a committee of 
prominent lighting engineers, after a 
thorough study of lighting systems in 
several manufacturing plants in the 
Chicago area, and presented by R. E. 
Lagerstrom, Lighting Engineer, G. E. 
Co., Lamp Dept., Chicago. 

The machines considered here differ 
from those discussed in the first two 
articles in that the tool now is in motion 
at a high speed compared with the mo- 
tion of the work. The seeing task differs 
also since the only indication the oper- 
ator has of a damaged tool is the marks 
or scratches that may appear on the 
work. With the tool spinning at a high 
speed it is almost impossible to detect 
the condition of the tool by direct vision. 
Also, with milling machines in particu- 
lar, the seeing task may be on any one 
or several of the six sides of a cube— 
necessitating a lighting system that will 
illuminate any or all of these six sur- 
faces. 

Usually the work is set up on a jig 








and once all adjustments have been 
made the operation is largely automatic. 
In setting up the work there are usu- 
ally very fine details that must be seen. 
In many instances it will be impossible 
to provide sufficient and proper lighting 
with the general illumination system. 
This means that a local lighting unit 
must be provided for the use of the setup 
mam and the operator to provide the 
proper quantity and quality of light in 
the right direction. 

Vertical Milling Machines are usu- 
ally used on metal castings held in 
position in a jig or fixture on the bed. 
The work done by the vertical spindle 
is usually in the nature of side cuts, top 
cuts, end cuts or under cuts. 

It is almost impossible to set up a 
vertical milling machine without the 
use of local light units. Both the ma- 
chine and the work are of such nature 
that they cooperate to effectively screen 
the point of vision from any direct illu- 
mination. In one shop visited, where 
work of this nature was being per- 
formed, the RLM fluorescent general 
lighting system provided approximately 
35 foot-candles of illumination—yet 
there were only four foot-candles at the 
cut. The addition of local lighting units 
was the solution. 

When you consider that some com- 
plicated castings may have more than 
100 manhours of work expended on 
them up to this operation, spoilage due 
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MULTIPLE SPINDLE MILLING machines can 
minated by an RLM fluorescent local light mounted to the yoke 
of the machine, 12 inches in front. The unit is tilted slightly in- 
ward to provide illumination on the dials as well as the cutting tools, 
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Aun MACHINES 


FIND LIS 


to inadequate and improper lighting is 
a costly proposition. 

Horizontal Milling Machines perform 
a multitude of different operations rang- 
ing from simple flat milling to cutting 
very complex castings. In many of 
these operations there is an overarm 
which supports the far end of the 
spindle holding the cutting tool. The 
position of the machine with respect to 
the general lighting units must be care- 
fully watched to prevent the overarm 
from casting a shadow at critical seeing 
points. Also, local lighting units must 
be of the proper type and size and care- 
fully located and adjusted to prevent in- 
terference with the vision of the oper- 
ator of that particular machine and 
those of adjacent machines. 

Local lighting units on both sides of 
the overarm are suggested to facilitate 
setup work and eliminate the necessity 
of continually moving the unit from one 
side of the machine to the other. In 
many operations such an installation 
would enable the operator to see the 
work from both ends of the work. table. 
Where the overarm is pushed back and 
not used, the setup work is generally of 
such nature that it can be done without 
the use of a local light. 

However, good general illumination 
is required even in such cases and should 
preferably be of fluorescent type or a 
diffusing unit where ‘filament lamps are 
used. Bare filament lamps in standard 
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best be illu- 


machine. 


SUPPLEMENTARY LIGHTING directed at the cutting tool and 

work facilitates setup and operation of this vertical milling 

The diffused incandescent local lights augment the 
overhead general lighting system. 
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The PARKWAY 


Open Type Fixtures For Direct 
Ceiling and Suspension 
Mounting 


The CRUSADER 


Suspension and Ceiling Type 
With Plastic Side Panels For 
4— 40 watt Lamps 
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reater sectrity for men 


STOPPER! This piece of lami- 
nated glass just stopped a .50 
cal. bullet. In battle it doubt- 
less would have saved a life. 


stinghous: 
MAZDA LAMPS —— 
FOR BETTER “SEE-ABILITY 
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They deserve the best, and they’re getting 
it, these brave young lads who fight it out, 
high in the sky. Today, in plants equipped 
for perfect See-ability, “Industry is build- 
ing amazing new gun turrets for them! 


Pilot to Crew: “Fighters at 10 o'clock .... coming in fast!” 
And now the show is really on! 


But, don’t worry—our boys can take care of themselves. 
Better training, better guns, better planes and equip- 
ment—all have lengthened the odds in their favor. 
Take those gleaming gun turrets, for example. They’re 
made of plastic, polished and repolished until it’s 
clear and eye-true as air. 

And in many bombers, there are shrewdly positioned 
inserts of bullet-resisting glass, tough enough to stop 
a.50 cal. bullet or deflect an aircraft cannon shell! 


It’s mighty important work—building these turrets. 


KEEP YOUR DOLLARS 


FIGHTING 





And throughout every step, from shaping the plastic 
to final inspection, ‘‘See-ability,” through better, more 
scientific lighting, is helping men and women combine 
care and accuracy with speed and—still more speed, 


Today Westinghouse Mazda Lamps are bringing better 
“See-ability” to countless industries. In every field they 
are helping set amazing new lighting standards for 
the world of tomorrow! 


Recommend them to your customers. Constantly improved, 
Westinghouse Mazda Lamps are brighter, longer- 
lasting, lower in cost than ever before! Westinghouse 
Electric & Manufacturing Company, Lamp Division, 
Bloomfield, N. J. Plants in 25 cities... offices everywhere. 


BUY WAR BONDS 
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RLM reflectors produce sharp shadows 

N e we L oO W- p 8] i C FE BD and reflections of extremely high bright- 
ness which are annoying and make see- 
ing difficult. Also of importance is the 
favorable arrangement of the lighting 
units with respect to the work. 

Where fluorescent lighting is used, 
the rows of units should be installed 
diagonally with respect to the bed of the 
machine. Where this is impractical, a 
grid system of general illumination with 
alternate units mounted at right angles 
to each other provides a satisfactory 
substitute. Illumination intensities, con- 
sidering wartime restrictions, should be 
in the order of 30 foot-candles. : 

On horizontal multiple spindle mill- 

| ing machines, where extremely large 
castings aré being milled, the lighting 
problem is more complicated. Since 
heavy castings are handled by cranes, 
the general room illumination is usually 
at a great distance from the work. The 
heavy yoke holding the spindles is also 
a possible source of shadow. Both the 
setup man and the operator must have 
good light to see the fine details of the 
work. The suggested lighting solution 
for such operations is the installation 
of a regular two-lamp, fluorescent, RLM 
unit mounted about 12 inches in front 
of the yoke and supported by extension 
brackets fastened to the yoke (see il- 
lustration). 

Shapers and Planers have essentially 
the same seeing tasks as the machines 
previously discussed. Here the tool is 
usually moving slowly enough so the 
opefator can watch it and take the nec- 
essary precautions against damage to 
it or the work. Setting up the work is 
usually the most important function and 
presents the severest seeing problem. 

SHOCK and WEATHER-PROOFED One of the operations studied by the 
committee was that performed on tor- 
pedo tail cones by a double headed hy- 
draulic shaper. Since there were four 
settings for each piece and the steel was 
so tough that tools had to be replaced 
frequently, the machine had to be ad- 
justed at short intervals. The operation 
was in the open and clearly exposed to 
a general illumination of 35 foot-candles 
from a continuous row fluorescent in- 
stallation. Seeing tasks on the horizon- 
tal could be easily performed, but the 
illumination on the vertical face of the 
work was only about 10 foot-candles. 
Consequently the seeing task here was 
much more difficult. 

Good lighting for such operations can 
be provided by installing a U-shaped 
arrangement of RLM fluorescent units 
around the machine. The fixtures simu- 
late a large area local lighting unit 
mounted to direct light toward a number 
of different surfaces. Good general il- 
lumination of approximately 30 foot- 
candles from sources described above 
will provide satisfactory seeing condi- 
tions during operation. 


Please rush complete data on smal]-wattage PERMAFLECTOR 
Floodlight ST-200 - EC 12-43 
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FLUORESCENT 


wHy LAMPS? 


Every single one of your customers uses lamps. Fluo- 
rescent lamps are expanding the market by leaps and 
bounds — creating new volume and profit opportuni- 
ties for you. 


wHy CHAMPION Lames? 


Lamps are demand items but Champion Lamps are profit 
items. The Champion sales policy is fitted to your needs, 
puts your salesmen in a favorable competitive position, 
assures volume at a profit. 


| wuy not NOW? 


The Champion name and what it stands for is being 
presented to every worth while customer and prospect 
in your territory every month. Why not get the story on 
Champion sales and profit possibilities as it applies to 
your business and your territory now. 





is the re forty-one years 4 
devoted to the manufacture of. 


CHAMPION LAMP WORKS che finest lamps that skill, ex 

erience and complete facilities 

LYNN . . . MASSACHUSETTS aa produce. iikeases under 
General Electric incandescent 
and electric discharge lamp 
patents they are subject to the 
industry’s most rigid quality 
and performance standards. 


SINCE 1900 


it anti led 
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NEW Necilt 


VAPOR PROOF GUARD 





This new McGILL portable safety 
guard allows you to take the light 
where it is needed. It is watertight, 
vaportight and moisture-proof. The 
plastic handle, and fibre case are 
shock-proof, non-sparking, and en- 
tirely free from metal. No splashing 
of liquids can harm this guard or 
cause breakage of light bulb. 

The extra strong fibre swivel hook 
allows you to hang it where you will. 
Its attractive handle is of unbreakable 
plastic, with a plastic screw nut 
tightening on a rubber bushing inside 
the handle. Its strong fibre cage is 
treated to prevent warpage. We rec- 
ommend it for safety, service and 
convenience, around flour mills, air- 
ports, shipyards, aboard ships, ware- 
houses, food processing plants, paint 
booths and finishing rooms. 


MSGILL 


MANUFACTURING CO., INC. 


"Electrical Division 


VALPARAISO, INDIANA 
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Universal Grinders have a lighting 
problem identical with that of horizontal 
milling machines. If anything, the op- 
eration problem is more severe because 
the operator must watch the surface of 
the work at all times. The seeing prob- 
lem here is similar to that encountered 
in the printing industry where shining 


type must be seen against various 
backgrounds. 
In this case the large area light 


source would probably have dimensions 
in feet rather than inches, depending 


| upon the size of the work handled. 


FLUORESCENTS INCREASE 


PRODUCTION 


“A conservative estimate would be 
that our production has increased 20) 
percent as a direct result of higher light- 
ing levels.” This statement was made 
by J. R. Carpenter, Production Engi- 
neer for the Insuline Corporation of 
America in New York City, manufac- 
turers of radio parts. 

The new installation consists of two 
40-watt tubes 3500° white fluorescent 
fixtures mounted at a height of eight 
feet above the floor or four and a half 
feet above the working level. Center 
spacing is 6 feet by 6 feet since assembly 
benches are spaced six feet apart. 
Benches are 12 feet long with two or 
three assemblers working at each bench. 
The fixtures are arranged longitudinally, 
two to a bench. A new white paint 
job on ceiling, walls and posts adds 
materially to the increase in foot-candles. 

In handling the tiny parts, correct 
illumination is essential. Originally, 
fluorescent light was used in the old 
building but not to the extent of this 





ASSEMBLY AREAS are provided with illumination from fixtures mounted 
on 6 feet by 6 feet centers, eight feet above the floor. Two tube 3500 degree 
white 40-watt fixtures are used. 
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GENERAL ILLUMINATION is pro- 

vided by fluorescents over the die-makers 

benches and goose neck lamps give the 

localized light required for the close 
work entailed in die-making. 





installation at their new location. 
the time of moving it was decided 


perhaps production output could 
raised if illumination levels were i 
creased. Consequently more wattag: |: 


per square foot was incorporated in the 
layout and the results have been even 
better than anticipated. 

In the die-making department the 
same type fixtures have been installed 
four feet above the bench tops to giv 
plentiful general illumination. In addi- 
tion, localized lighting from 100-watt 
goose neck lamps provide ample foot |- 
candles for the close work entailed it | 
die-making. 4 
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bear the label 


FLEUR-O-LIER 


(as authorized by WPB 
Order L-78, Revised) 


am December 1st, 1943, “commercial” 
fluorescent lighting fixtures bearing the 
famous FLEUR-O-LIER Certification Label will 
again be manufactured and made available for 
“essential” uses. Fixtures of this type are par- 
ticularly suited to such locations as factory 
drafting rooms and offices, hospitals and various 


public institutions. 


Many of the leading fixture makers participating 
in the FLEUR-O-LIER program will manufac- 
ture these units, which gives you a wider variety 
of sizes and designs. These new FLEUR-O- 
LIERS will combine the best features of pre-war 


equipment, plus improvements developed to help 


COMMERCIAL 


lighting units that 


The Manufacturer 
Fluorescent lumina 
Periodic examingt; 







"00 set up in the the minimum require 
‘SPECIFICATION 
FITTINGS ano or LUMINAIRES, 









A COPY of THis 


Cerne 
APPEAR UPON fac (CATE swoun 


4 UNIT Of PaCKace 


the war effort. And all will conform to WPB 


Limitation orders in the use of critical materials. 


You can depend on these units, because like 
all fixtures labelled FLEUR-O-LIER, they are 
CHECKED and CERTIFIED by impartial ex- 
perts—Electrical Testing Laboratories, Inc., of 
New York. They all meet rigid FLEUR-O-LIER 
specifications for Electrical, Mechanical and 


Lighting Excellence. 


Commercial FLEUR-O-LIERS are available 
under the terms of L-78, CMP Reg. 5 and other 
WPB orders. FLEUR-O-LIER MANUFACTUR- 
ERS, 2122-12 Keith Bldg., Cleveland 15, Ohio. 


FLEUR-O-LIER Weus/acturcrs 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
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Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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WIRING DEVICES—MOTOR CONTROLS 


PEACE-TIME PRODUCTS FOR WAR-TIME NEEDS x 
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INDUSTRIAL ELECTRIFICATION 





Electronic Motor Drive 


Smooth acceleration and close speed regulation at an infinite number of 
speed settings made possible by the thyratron and electronic control. 


HE electronic art is making rapid 

advances in the industrial field. A 

direct current source of power is no 
longer required to feed the small d.c. 
motors used for various types of drives. 
The thyratron tube now takes a.c. power 
from the ordinary plant distribution 
system and converts it to direct cur- 
rent for the d.c. driving motors. Special 
designs for special applications were 
made as far back as 1928, but now units 
are available from a standard line for 
standard application. This newly de- 
veloped electronic drive is sold under 
the trade names of Thy-Mo-Trol by 
General Electric and Mot-O-Trol by 
Westinghouse. 

Among the many features and advan- 
tages of this drive is the 
smooth acceleration accomplished by a 
constant current-limit scheme employed 
during the starting period. Also close 
speed regulation can be obtained at any 
one of an infinite number of speed set- 
tings, automatically, by supplementary 


electronic 


electronic control. 

This new motor not de- 
veloped with the idea that it can or will 
supplant the other types of 
mechanical and electrical drives in use 
today, where such drives have the neces- 
sary characteristics and provide all the 
features required. The development has 
been carried on rather to evolve an elec- 
tronic drive providing features not in- 
herent in conventional drives where 
close speed regulation and smooth ac- 
celeration over a wide range of speeds, 
and certain other features are desirable. 

The standard line of electronic motor 
drive is available for controlling d.c. 
motors up to one and two horsepower. 


drive was 


various 
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Full-wave rectification of single phase 
power is used to supply both field and 
armature current. For motors of larger 
horsepower rating, a two phase full- 
wave or three phase half-wave rectifier 
may be used depending upon the most 
economical application of tubes. 

Four separate mountable pieces of 
equipment are involved—the small anode 
transformer, the rectifier panel and con- 
trol cabinet, the control station and the 
d.c. motor, 

The 


transformer is used in 


anode 


voltage 
By designing a special motor 


order to make use of standar | 
motors. 
it would be possible to eliminate this 
transformer but it is felt that use of 
standard design motors have a definite 
advantage to the user. The transformer 
is either auto or insulating type of con- 
ventional design. 

The rectifier panel contains the con- 


trol and power tubes, line contactor, 
thermal overload and field-failure re- 
lays, cathode-protective timer, anode 


fuses; and the necessary control trans- 
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ELECTRONIC MOTOR DRIVE facilitates and speeds the testing of airplane 





propeller governors. The d.c. driving motor operates over a range of 900 to 
3000 r.p.m. Electronic control holds each specific testing speed within very 
close limits as the load is varied over a wide range. 

































































formers, capacitors, reactors and resist- 
ors for the electronic circuits. The front 
of the panel, which carries all the tubes 
and the adjusting potentiometer dials, 
is hinged and can be swung completely 
open so that wiring and circuit acces- 
sories are readily accessible. 

The control station is a standard 
heavy-duty pushbutton station with 
“Forward”, “Reverse” and “Stop” push- 
buttons, a forward potentiometer and 
a reverse potentiometer. Each speed 
control potentiometer is a type which 
covers the entire range of armature 
and field adjustment on a single dial. 
Approximately half of the contact cir- 
cumference adjusts the speed from zero 
to base speed by armature voltage con- 
trol with full field: the other half ad- 
justs from base speed up to top speed 
by field weakening. Adjustments may 
be made at any time while the motor is 
running. Difterent forward and reverse 
speeds may be preset so that only opera- 
tion of the pushbuttons is necessary to 
obtain a predetermined speed in either 
direction. 

The motor is a shunt wound d.c. ma- 
chine and usually rated 230 volts in 
order to make most economical use of 
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the rectifier tubes. Although a conven- 
tional type motor is used, its character- 
istics must be such that it will operate 
satisfactorily from an unfiltered rectifier 
supply. 


Characteristics 


Starting a load with minimum shock 
and under conditions permitting satis- 
factory commutation is an ideal char- 
acteristic of good drive. This newly 
developed electronic drive employs an 
accelerating scheme which does approach 
this ideal—constant current-limit accel- 
eration. An adjustment in the panel 
allows the operator to vary the acceler- 
ating current and thus the accelerating 
torque to a value which will bring the 
motor up to operating speed in the quick- 
est time consistent with the nature of 
the load and the commutating ability of 
the motor. From the moment the start 
button is pressed, the motor receives 
exactly and continuously the preset 
value of current. Thus the motor pulls 
up to its preset speed with a smooth, 
uniform torque; and then the current 
drops back to the value needed to main- 
tain the load torque. 








The motor is always started un- 
der full-field conditions regardless of 
whether the potentiometer has been pre- 
set to operate the motor in the armature 
control range below base speed or in 
the field weakening range. 

Protection is provided against sus- 
tained overload by a conventional ther- 
mal overload relay; against short cir- 
cuits by suitable anode fuses; and 
against runaway by a field-failure relay. 

Quick stopping of the motor is pro- 
vided by conventional dynamic braking 
when the stop button is pressed, power 
is disconnected and a resistor is con- 
nected across the armature. Standard 
equipment does not provide for a regen- 
eration or pump-back, so that when the 
speed adjusting potentiometer is quickly 
turned from a high to a low setting, the 
motor merely coasts down to the new 
setting at a rate determined largely by 
the friction or counter-torque of the 
load. During sudden speed reduction 
periods with a full-field, excessively high 
voltages may be generated, but means 
are provided to keep the voltage down 
to safe values. Where quick slow-down 
is required a modification can be pro- 
vided to give a form of dynamic braking 
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A SINGLE DIAL CONTROLS the entire speed range. 
the relation of horsepower and torque throughout the base and 
field-weakening speed raange. 
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GUIDE SHEET 


TYPICAL INDUSTRIAL APPLICATION OF ELECTRONIC MOTOR DRIVE 








Industry 


Aviation 
Cement 


Ceramic 
Chemical 


Foed 
Laundry 


Machine Tools 


Glass 


Materials Handling 
(all industries) 


Steel Mill 


Mining 


Paper 


Paper Converting 


Power Generation, 
Heating and 
Ventilating 


Printing 


Rubber 


Textile 


Weedworking 


Application 
General purpose testing, ma- 
chinery, such as for fuel pumps. 
Conveyors. 


Lathe drives. 
Feeders (conveyors or pumps). 


Bottling and packaging 
machines. 
Flatwork ironers. 


For all machine tool feeds, such 
as on lathes, grinders, and mill- 
ing machines. 

Slotters, key seaters and gear 
cutting machines. 


Class drawing. 


Feeder conveyors, asseinbly 
conveyors. 


Straightening machines. 
Spinning or flanging machine 
feed. 


Cold or hot saw feed. 


Ore concentrators. 


Wire shakes and rotating filters. 


Rotary cutters, slitters, winders 
and single intake shaft drive on 
combining, waxing or paper- 
treating machines. 


Reels. 


Top roll drive and dandy roll 
drive. 


Bag machines, folders, inter- 
folders, creasing, perforating 
and embossing machinery. 


Laminating and coating 
machines. 


Coal feeders. 
Stokers. 


Small web-fed rotary printing 
presses. 


Small tubing machines. 
Warpers and winding reels. 
Starch mangles, padders, and 


sanforizers. 
Lathe feed. 


Operating Requirements 


Wide speed range; stepless ac- 
celeration. 

Constant speed for any speed 
setting. 

Adjustable speed. 


Adjustable speed; close speed 
regulation at any speed setting. 
Medium speed range; close ad- 
justment. 

Adjustable speed; 
torque; non-reversing. 
Wide speed range; good speed 
regulatior,; reversing dynamic 
braking. 

Adjustable speed; good regula- 
tion. 


constant 


Wide speed; close speed regula- 
tion. 


Adjustable speed; high starting 
torque. 

Adjustable speed; frequent start- 
ing; dynamic braking 
Adjustable speed; high torque 
at low speeds; dynamic braking. 
Adjustable speed; good regula- 
tion at any speed seiting. 


Constant speed for any speed 
setting. 


Medium speed range; uniform 
speed. 


Low threading speed; medium 
speed range; close regulation at 
any speed setting, smooth, step- 
Jess acceleration. 

Accurate speed setting; wide 
speed range. 
Medium speed 
regulation. 

Low threading speed; constant 
speed at any speed setting; step- 
less smooth acceleration. 


range; close 


Wide speed range; stepless ac- 
celeration. 

Adjustable speed; constant 
torque; good regulation. 


Wide range of speed; close regu- 
lation. 

Inching; dynamic baking; close 
regulation at any speed setting; 
smooth acceleration. 

Adjustable speed good regula- 
tion. 

Constant linear speed at any 
given setting (constant tension). 


Wide speed range; close regula- 
tion. 

Wide speed gauge; constant 
torque. 


PER CENT OF BASE SPEED 


PER CENT OF BASE SPEED 


PER CENT OF BASE SPEED 


TYPICAL SPEED 
TORQUE CURVES 


40 50 60 «70 





80 90 100 


20 to 1 SPEED RANGE has maximum 
speed regulation of within 8 percent 
for both low and high speeds. 


10 «6.20 630040 





50 60 70 80 





90 100 


10 to 1 SPEED RANGE limits regula- 


tion to 4 percent at either low or high 


speeds, 








10 20 30 40 SO 60 70 


PER CENT OF FULL LOAD TORQUE 


CONSTANT SPEED, from 





80 «490 «100 


zero to 
maximum torque, is obtained at any 
speed within the operating range. 
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FUSIBLE 


plugs and receptacles 































































Type FP 2-pole 
fusible plug 


Type LRA 
receptacle with 
threaded housing 





built for heavy 
duty service 


General Purpose plugs and recep- 
tacles are heavy duty types with 
round prong contacts mounted in 
molded insulation and with cast 
metal housings of rugged con- 
struction to withstand hard use. 
The complete range of types in- 
cludes fusible plugs, cable con- 
nector plugs and receptacles, and 
receptacles in many housing types 
with conduit fitting bodiesin 
standard styles and sizes. Fusible 
plugs on extension circuits will 
isolate a defective device without 
interruption to other equipment. 
General Purpose plugs and re- 
ceptacles are available in 1, 2, 3, 4, 
and 5 poles, ratings 30, 60, 100, 200 
amperes. Write for Pylet Catalog 
- with complete listings of all types. 


c) 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 
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to slow the motor from one speed to 
another. 

The speed range obtainable with this 
type of equipment is (theoretically) 
something from a value approaching 
to the which the 
designed. limits. 


zero maximum for 


motor is Practical 
however, are largely determined by the 
heating and stability of the motor. Tests 
show that the motors may be operated 
over a range up to 20 to 1 below base 
speed by armature control on an inter- 
mittent basis without approaching a 
dangerous temperature rise; and above 
base speed as high (generally 2 to 1) as 
the mechanical limitations of the motor 


permit. 
Speed Regulation 


By providing closely regulated arma- 
ture voltage with automatic compensa- 
tion for IR drop, motor speed is held 
within limits (at 
any preset speed up to the base speed) 
independent of load and ordinary line 
voltage An adjustment is 
provided in the panel to allow a droop- 


constant very close 


variations. 


ing speed regulation characteristic 
where desirable. 

When the motor is operating at any 
the armature control 


regulation 


preset speed in 


range (below base speed) 
can be held to approximately a 20 per- 
cent variation from no load to full load. 
When operating in the field-weakening 
range, the speed will decrease with load 
to a value not exceeding 10 percent. 
Where speed regulation on the order 
| is desired 


of plus or minus 4 percent 


| by use of the output 


| 


it may be ol 
voltage of a tachometer generator that 


itaine 


is directly connected to the motor shaft. 
Supply voltage variations of as much 


as 10 percent will only slightly affect 


operation, but to obtain maximum tube 
life the variation should not exceed plus 
or minus five percent. 

fn the event of tube failure, circuits 
have been so designed as to render them 
which tube 


entirely safe regardless of 


r combination of tubes fail. 


Principle of Operation 


From the accompanying diagram it 
that single phase alternating 
current is supplied to the small anode 


is seen 
transformer. The secondary circuit of 
the 
through the plates 
pair of thyratrons, through the cathodes 
to the field of the motor and back to 
the The other 
secondary similarly 
through the armature of the motor. Each 
pair of tubes constitutes a full wave 


power transformer can be traced 


(or anodes) of a 


transformer winding. 


can be traced 
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rectifier supplying a pulsating d.c. volt- 
age to the motor. By varying’ this 
pulsating output voltage of the thyra- 
trons the speed of the motor is likewise 
affected. 

Phase displacement is the vehicle used 
in output voltage control. By use of a 
resistance-reactance bridge, the phase of 
the thyratron grid voltage may be varied 
with respect to the anode voltage, from 
completely in phase to 180 degrees out 
of phase. This is done by varying one 
of the elements of the bridge circuit 
which in this case is a saturable-core 
reactor. When the two are completely 
in phase, the tube will be full ‘‘on” sup- 
plying maximum voltage to the motor, 
When the two are entirely out of phase 
the tube will be completely “off” sup- 
Thus, 
between these two limits, any desired 
be automatically main- 


plying no voltage to the motor. 


voltage 
tained. 


may 


Starting from a zero speed with full- 
field, any motor speed can be obtained 
up to the base speed by varying the 
armature voltage from zero to maxi- 
mum. Further speed increase may be 
obtained 
weakening the field through reducing 
thyratron output voltage by grid control. 


(normally a 2:1 range) by 


A scheme known as electrical feed- 
back is used to automatically control 
each of these output voltages separately. 
A group of radio-type control tubes act 
as amplifiers of current and voltage 
signals received from the motor. These 
tubes then supply the necessary direct 
current to the saturating winding of the 
saturable-core reactor in the resistance- 
reactance bridge which is used to vary 
the output 
placement method just described. 


voltage by the phase-dis- 
The 
automatic varying of this d.c. current 
in the saturating winding is responsible 
for the extremely close speed regulation 
obtained for any preset speed over the 
entire range regardless of load. 

The constant current-limit accelera- 
tion of the motor is similarly accom- 
plished by controlling the output of the 
Instead of 


however, a transtormer connected into 


armature tubes. a_ bridge, 
the anode circuit of the armature tubes 
and rectified secondary current is the 
control vehicle. 

When the motor is operating at speeds 
below base, that is, with full-field and 
reduced armature voltage, it will provide 
constant torque. Consequently the horse- 
power will decrease in direct proportion 
to the decrease in speed. When operating 
above base speed, that is, with full- 
armature and_ reduced-field voltage 
(weakened field) the motor will provide 
constant horsepower with consequent 
reduced torque output. 
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Buy War Bonds 


9 fa e/e-h fH ROTOR 


You've never seen a motor like this new Fairbanks-Morse Motor, because never before 
have so much stamina, versatility, and protection been built into one motor housing! 





CHECK THESE POINTS... 


Y 1. 40° C. Motor. Y 2. Protected frame. 


Y 3. Conduit box has controls that give new meaning to ‘‘adaptable,” 
*“convenient,”’ and “‘handy.”’ 


Y 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY rotor 
centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for postwar production, see 
this motor demonstrated. There’s no other way to appreciate how much more it 
offers you! Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


DIESEL ENGINES WATER SYSTEMS = 
; Fa 
PUMPS _ SCALES M) 
MOTORS STOKERS 
GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 























| A r A id E F F The number ar the right is a classitication for con- 
venience in filing and for a future data sheet index 


T- 





Transformer Polarity Classifications 





Single Phase Transformers 


Leads brought out from the windings of trans- 
formers are marked with consecutive numbers 
so that high and low mark full winding and 
intermediate numbers mark the taps. 








Transformers to be operated in parallel must 
not have the same voltage ratio and the same 
impedance value but must be in the same 
polarity, that is, they should both be of additive Subtractive 

or both of subtractive polarity. Polarity Test Polarity Test 




















Three Phase Transformers 


Displaceme 
Q° 
[CTmeltys) 5 
Angular 
Displacement 
30? 

















Information obtained from Westinghouse Electric & Mfg. Co. 
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Take a Look at 
TOMORROW-— Joday VA This Century Motor is 
e 


“, certainly unusually 
free from vibration. 


Sure, this whole ma- 
chine has got to be 
free from vibration. 








CENTURY MOTORS’ Unusual Freedom From 


Vibration Contributes to More Accurate 


f 


Machine Tool Performance 


lhe unusual freedom from vibration of Century Motors matches the 
precision and accuracy of the thousands of machine tools they drive. 


Determine for yourself — put your fingertips on a Century Motor 
and you'll hardly realize it’s running — because of its quiet operation 
and solid feel. 

When tolerances must be held to the closest limits, the rotational 
balance of Century Motors is all-important, including: 


@ Magnetic Balance @ Rugged Frames 
@ Mechanical Balance ®@ Accurately Machined Feet 
@ End Bumpers @ Extreme Rigidity 


Every contribution to precision workmanship, to increasing the speed 
of production and decreasing the number of rejected pieces is partic- 
ularly important today under the demands of War. It is important, too, 
in peacetime production, as tolerances grow finer and advanced engi- 
neering demands extreme precision work. 


Today and tomorrow, the unusual freedom from vibration of Century 
Motors grows increasingly important. It will pay you to remember 
Century for practically all your future motor applications — from frac- 
tional to 600 horsepower. 


CENTURY ELECTRIC CO., 1806 Pine st., St. Louis 3, Mo. me” 


Offices and Stock Points in Principal Cities 
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ison, 


Mad 
220 volt, 3-phase 


Mr. Moehlman, “probably 
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the most important circuit in our plant 


is for a 50 horsepower, 
motor operating a cupola blower. This 


blower simply must not fail, otherwise 
until we switched to BUSS 


Super-Lag fuses more than six months 


bd 


BUSS | 





KARL MOEHLMAN 
Co., 


isholt Mach 
“From a production standpoint,” 


serious production loss occurs, involv- 
ing damage to critical material. 

“This particular circuit was blow- 
ing fuses at an average rate of twice 
ago. Since the change, not a single fuse 
has been blown.” 








| ELECTRICAL MAINTENANCE SUPERINTENDENT 
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Can Mr. Moehlman’s experience at 
Gisholt suggest to you a way to elimi- 
nate needless production shutdowns 
due to fuses opening needlessly? His 
experience is like that of many others 
who have found that the long time-lag 
of BUSS Super-Lag fuses prevent need- 
less shutdowns due to harmless over- 
loads. Yet these fuses give you the 
protection you need when serious 
trouble occurs. 


Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be sure 
some condition needs correction. When 
one opens, it requires less than 45 sec- 
onds to renew with an inexpensive link. 


Here is why BUSS fuses greatly 
reduce or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 





Sa a! 
Ss a 
"J 
_ Ow 


person-—and it is so designed that vibra- 
tion or heavy overloads or the constant 
heating and cooling of the fuse will 
not permit poor contact to develop. 
Thus excessive heating, which causes 
fuses to blow needlessly, is prevented. 


The fuse link used is the famous 
“BUSS Super-Lag.” It has lag-plates at- 
tached to it. These give it a long time- 
lag so that unusually heavy starting 
current or other harmless overloads 
will not cause the fuse to blow. 


How to solve the ‘shutdown’ problem | 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 


Division McGraw Electric Company 


Super-Lag FUSES 


SOLD THROUGH WHOLESALERS 


Electrical Contracting, December 1943 


Wy i 








65 





q A T DR 3 y E E T The number at the right is a classification for con 
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Paralleling Three Phase Banks 


Eight Possible Operative Parallel Connections 




























































































To parallel three phase banks, voltage ratio, polarity, proper sharing of load. External reactance can be con- 
phase rotation and angular displacement must be the nected in series with transformer windings (usually the 
same. Total impedances must be correct to insure secondaries) of bank to obtain proper impedance values. 
2200 220 
2200. 
2200 || 2200 | | 2200 2200 | | 2200 || 2200 pats | Naw | Sater wt | Noni bi 
02000) 20000 ) 
220 | {220 | | 220 220 220] | 220 
220 
220 
Bank A_ Delta -Deltoa Bonk B Delta- Delta Bank A Wye -Delto Bank B Wye-Delta 


2 
1270111270 |11270 1270 || 12701 | 1270 2200 || 2200 | | 2200 2200) | 2200] | 2200 ‘ 


No.1 10:1 Ratio 10:1 Ratio No.2 


220 | | 220 220 220 


220 








Bank A Wye - Wye Bank B Wye-Wye Bank A Delta -Wye Bank B_ Delta - Wye 






2200 
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2200 ||2200 | | 2200 1270 2200] | 2200 1524 
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1524 | | 1524 










‘8:1 
Ratio 
No.2 
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0 190.5] 7190.5 





110 10 





110 110 





110 




















Bank A Delta - Delta Bank B Wye-Wye Bank A Delta - Wye Bank B Wye-~Delta. 
Taps and ratio have been changed to permit paralleling. A 
Information obtained from aight circulating current any, vant - valle difference, 0 
the wye connection in eac’ ank will equalize secondary line 
Westinghouse Electric & Mfg. Co. voltages by an inherent shifting of the neutral. 
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fort m _ ipuTION Answers to questions such as asked in the “E-A"’ 
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n : . 
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“ eibotio® ee to : comprehensive treatise on the subject of trans- 
en . : former overload, and Bulletin TU-180 answers 
feats the questions of design and construction of dis- 
cerP a * ; ‘. ; 
te gi 4 by te poe tribution transformers, and also includes infor- 
3 * * * 
meek” REPO ord mation on available accessories. 
ysners of - 
These bulletins have been edited by qualified 
transfoemer engineers, and are only a few of 
¥ ead. the many bulletins that should be in the hands 
aaeae of everyone responsible for the purchase, 
das eae say ik. Weseeet hauls installation, and maintenance of transformers. 
TU-40, on “Normal and Emergency j 
Loading of Power Transformers”. It No matter what your transformer requirements 
a vahaiile wad cannes Sete: may be, or what your transformer problems are, 
ence manual. Use coupon at lower 2 
right. consult the nearest of Wagner's 29 branch of- 
fices, located in principal cities and manned by 
trained field engineers. 
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8 e ; 
agner Electric Corporation | 
| 
6413 Plymouth Avenue «+ St. Louis 14, Missouri 
| Gentlemen: : 
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4 TU-180 on Distribution Transformers [_], and TU-181 on Power Transformers (| | 
I 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. 
tion and every answer published, we pay $5.00. 


QUIZ 





BAD SPOT ON 
COLLECTOR RING 


UESTION 116. On our motor 
generator set a bad spot on one 
collector ring on the a.c. end has 
recently appeared. This ring is 
the inner one next to the arma- 
ture. I'd like to know what 
caused it, and why it is only on 
one ring. It causes plenty of fire 
works and I expect it to arc over. 
These rings get their d.c. for ex- 
citation from the d.c. end of same 
machine.—R.G.S, 


A TO QUESTION 116. I have 
e had a similar experience with 
wound-rotor type motors although not 
always the inner collector ring. 

The most frequent cause of this 
trouble was the breakdown of insulation 
between the collector ring and the shaft 
causing a ground and sometimes arcing 
across to the next collector ring. 

Other causes of this trouble have been; 
not sufficient tension on brushes, also 
brushes being too tight in brushholder 
and not making proper contact.—T.R. 


A TO QUESTION 116. Arcing 
e@ may be caused by insufficient 


brush pressure on the ring. This may 
be caused by the springs not having 
enough compression or by the brushes 
sticking in their holders. Periodic in- 
spection should be made by lifting the 
brushes to see that they move without 
excessive friction in their holders and 
that the brush pressure on the ring 
measured with a spring balance is nor- 
mal. As the brushes wear shorter 
the springs should be adjusted to keep 
the pressure normal. 

Sometimes arcing may be caused by 
the ring having a hard spot which wears 
slower than the other softer surface 
thereby causing the ring to become ec- 
centric. The brushes jump slightly when 
they come to this higher hard spot and 
cause the arcing. 

This condition can be corrected by 
grinding the ring with special *emery 
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wheel refinishing equipment until the 
periphery runs true and readjusting the 
brushholders and brushes to fit the re- 
conditioned ring —A.W.S. 


A TO QUESTION 116. The bad 
@ spot on the collector ring might 
be due to some impurity in the metal. 
This could cause uneven wear and a 
rough spot which could cause the brush 
to jump or “chatter” and result in arc- 
ing. Once started the condition would 
be apt to get worse. The ring should be 
smoothed and checked to see whether it 
is true. 

A second possible cause of trouble 
would be a poor connection where the 
field lead is fastened to the ring. High 
resistance here could cause heating and 
warping of the ring.—J.E.W. 


A TO QUESTION 116. The 
e bad spot could have started from 
any one of several reasons. It should 
have been removed when it first 
discovered as a black spot. In the early 
stage it is easy to remove with fine 
sandpaper — if neglected it becomes 
necessary to grind the ring. 

If your machine is shut down for long 
periods it is quite probable that moisture 
and/or acid fumes have acted on that 
part of the ring not covered by - the 
and the trouble was from this 


was 


brush 
cause. 

Perhaps your rotor has a slight unbal- 
ance and causes a jerk in the rings every 
revolution, indicated by the spot appear- 
ing in the same location each time. 

The electrolytic action on iron rings 
sometimes causes this trouble on one 
ring and oftentimes will entirely dis- 
appear if the polarity of the rings is 
reversed every day or so. 

Occasionally ring trouble will arise 
from unequal hardness of the metal. 

If you have not already done so,° get 
at this ring with a stone of proper grade 
and size and true it up.—E.J.K. 


A TO QUESTION 116. I do not 
e know if I would be sure what 


For every ques- 
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has caused this trouble but have seen 
this happen before and, of course, it 
usually happens where there is an elec- 
tric current flowing through the junc- 
tion of two dissimilar materials. 

In this case, it is the junction of the 
brush material and collector ring. Very 
frequently reversing the polarity on the 
rings will stop or alleviate the trouble, 
—M.A.H. 


BRAKING A 
WATER GATE 


UESTION 117. We have a water 
gate ina small canal. This gate 
weighs about ten tons, and slides 
up and down ina steel structure 
about thirty feet high. It is 
powered by a three phase motor 
through reduction gears with 
drum and steel cables. The con- 
trol is pushbutton through con- 
factors with limit switches a 
upper and lower end of travel. 
There is no counter balance and 
the solenoid brake is depended 
on to hold the gate in the upper 


position. Once, while under 
operation, the brake became 
locked in the open position, The 


gate rose and tripped the limit 
switch disconnecting the motor 
from the line. The brake not 
holding allowed the gate to fall, 
causing the motor to travel at 
such a high speed it tore the 
winding to shreds, We have our 
own tdea about this problem, but 
would like to get some one else's 
idea as to a remedy.—R.M. 


A TO QUESTION 117. I have 
@ a suggestion that would prevent 
such an accident in the future. R.M. 
should replace all or part of his present 
gear reduction with a worm gear re- 
ducer. The reducer must be selected with 
a characteristic known as self-locking in 
motion, meaning that the low speed 
shaft cannot drive the high speed shaft 
even if it is once started by power. If 
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the gate was being run down full speed e 
Hation, The A-B-C of ae and the power cut off the gate would Ls USO 
‘ stop. The solenoid brake would not be 
we ae Pipe and Bolt needed.—C.F.R. : 
a Machines! || - COOL FUSES 
A TO QUESTION 7. The THOSE 
| @ operation of the gate involves | 
| several hazards, particularly so since it | 
| is not counterweighted. In view of 
| these hazards, I would use a suitable 
| worm reduction gear unit to drive the 
| cable drum, preferably direct connected 
| to the drum. The motor should have a 
me oe | solenoid operated brake, but should the | 
| brake fail, the worm unit would hold | 
: | the load and prevent further operation 
ine, fi Beaver Model-A | coe pambnc Ro ape bit 
a alia A high-speed heavy-duty deluxe Pipe and J | od ag : ate ee : r el 
; Bolt Machine. Range '/g to 2-inch-up to trol buttons. A more positive and safer 
e junc- 12-inch with geared tools and drive shaft. condition would be obtained by installing 
Bolts, '/4 to 2-inch. Wt. 415 Ibs. | a manually operated drum_ reversing 
of the Write for Bulletin A switch and running two of the three 
. Very | phase wires directly through the limit | 
on the | switches. Should the gate then over- | 
trouble, | travel, the motor would have to stop. 
The size of the motor and other un- | 
| known factors may make such an instal- | 
| lation impracticable, in which case I 
| would next consider the magnetic starter 
|. with an insulating transformer on the 
| control circuit to entirely isolate the con- 
| trol from the rest of the system. The 
age | contactors should be copper and carbon 
s 99 | to minimize the possibilities of “freez- 
d slides Beaver Model-B | ing” and refusing to open. The insulat- 
arin A light-weight utility Pipe and Bolt §| ing transformer on the control would 
It ws Machine combining many features of 9) insure the complete demagnetization of 
> motor Model-A with the easy portability of Danny Baal Gla 5507 Lciv aes Nerd 
Reap: Model-C. Range '/p to 2-inch up to 8- the magnetic ‘Starter when the limits 
s with inch with drive shaft and geared tools. || Opened the circuit. Without this, a 
he con- Bolts up to I'/-inch. Weight 280 Ibs. | ground on the system and on the control 
jh con- Write for Bulletin B wiring would hold the starter closed : 
hes at — — regardless of the operation of the limit 
travel. Sat: om pnt switch. KED INTO CIRCUIT 
ice and . 
pended NON-HEATING 
o upper A TO QUESTION 117. Install 
under @ an overspeed device on end of 
became motor shaft. This device should have CONTACTS 
1. The one set of make contacts. Set the device ~ 
e limit to operate and close the contacts at 5 Keep Motors Humming 
motor to 1 percent above normal motor speed. ; 
ike not Connect the overspeed contacts in par- Saas 
to fall, allel with the pushbutton start contacts ARM" >= 
avel at See Il on the side that lowers the gate. Then ee 
ore the ‘ should the brake fail to hold, the motor 
ave our Beaver Model-C will run faster than normal, close the 
em, but A STURDY LITTLE POWER UNIT Con- overspeed relay contacts, energize the 
e else’s verts hand pipe tools into power tools motor again and run the gate to the 100% Quality 
r from '/4 to 8-inch, Threads 8-inch in 6 lower position where the limit switch 
: agg pge vo th ae oe | will stop it normally. The brake can be ateheiibieninn Cue nocsc opaggal 
sitthinad tenets. ‘Weight 150 Ibs. | adjusted or repaired, before operating WARE BROTHERS 
I have Write for Bulletin C | again without damage to the equipment. 4410 W. Lake St. Chicago, Jil. 
a Write for new Tool end Machine || —/- WS. 
if Catalogue—Just off the press | 
present | i ia 
or ff BEAVER | A rO QUESTION 117. I would | 
ed with | e suggest that one of the reduc- 
king in | tion gears between the motor and the 
- speed PIPE TQDLS | eee be a non-reversing worm | 
d shaft | drive. We have designed a number of 
ver. If 1242 Deen Ave. Warren, O. | heavy door raising envclantions using a 
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worm drive, and in the case of R.M.’s V 
job this would have eliminated most of 












































his trouble. In general, solenoid brakes oe 
merely reduce the motor WR’ so that ag 
there is no coasting by the Jimit switch, ns 
—M.A.H. coil 
coil 
star 
A TO QUESTION 117. I would T 
® suggest a cylinder and piston 1. 
installed with the part that exhausts the 2 
water or air, whichever is used, ad- nect 
justed so as to limit the speed of down- dire 
ward travel to a safe speed. A cylinder 3. 
as used in a sawmill shot-gun feed would give 
do the job. Too, another magnetic otart 

brake in parallel with one now in opera- 

tion should be good insurance, but the 
Superior DOUBLE Carbon Brushes cylinder would eliminate need for this.— A 

ey 
e e 

May Eliminate Your Trouble sa 
chan 
Commutating or vibration trouble? We can’t guarantee a CORRECTION T0 all n 
cure, of course, but maybe Superior Double Carbon Brushes direc 
will end your difficulties, as they have for many others, espe- QUESTION 113 caus 
cially on high speed machines. Continuous contact with i oo ae , be fe 
; 2 ‘ . A typographical error in V.M.’s : 
the commutator is more likely with two brushes than with eiueer to Cedion 113 vn “Leen Si 
. . ° ar . s 3 on ocating a 
one. Investigate this growing trend. Our Engineering De- Desa ts eal” oils tor a erertiol 
partment may have some interesting data for you. Gas forveiiin. Tt sheald tend: vo 
-——7 SUPERIOR CARBON PRODUCTS, INC. CQ _D_ = .,_ aD, run t 
a 9113 Cy Dz 2li—2’ D, + D, If 
CARBON George Ave. a far 
SUPERIOR BRUSHES [iii ot 
MOTOR was : 
Th 
REVERSED due 


UESTION 118. We have a |, he 


group of six 4-hp. squirrel cage, A 
induction motors, 220 volts, 60 ane 
cycles, 3 phases. All of these 





Clamps available in three sizes for motors are connected to the same oon 
Cable diameters of 1/0 to 1,500,- feeder, but drive different ma- 2 
000 cm. , a again 
chines. These motors were Du 

stopped and when restarted one of dase 

the machines was reversed. I to oan 

made a test of all fuses and all of ; 

. 4 y) them were good. What could | 4 no 
ies have caused this one motor to chang 





have reversed ?—R.E.P. 


EFFICIENCY 
CABLE STRAIN-CLAMP By actual test, the EFFICIENCY Cable Strain 


Clamp will withstand a direct pull of over meer * > A 
Bad Stands Direct Pull of over 17,000 pounds without permitting the cable to A TO QUESTION 118. On first 


slip. This powerful grip results from the e reading this problem it seemed | versec 


. before cable EFFICIENCY Clamp's "H" design, incorpo- a = tgs Mae sh 
17,000 Ibs rating a high ridge across the center of the like a trick question. In normal opera right 
cable channel and a U-bolt at each end. tion a three-phase induction motor ro- | ning 1 
Adaptability to all requirements is provided tates in the same direction unless two | fevers 
in the EFFICIENCY a ao con- leads are interchanged. No mention is Ass 
struction . . . which may be clevis or eye, ; as * wee 
according to your requirements. Both styles made of any change in connection, so | Starte: 
are furnished for A.C. or D.C, service. this explanation seems ruled out. found 
Write today for your copy of EFFICIENCY Further consideration brings up the | but uf 
Catalog No. 3A a Cage ounptate fact that a single-phase induction motor | that tl 
i icati aon a R . ° 5 ‘ : 
ee will run in either direction depending on | the m 


EFFICIENCY Devices. 





the starting method. I realize that we | troubl 
are told that all fuses were found good, | equipr 
but with small motors it is possible to } tacts t 
have a motor coil burn out without the | erly, c 
fuse blowing. If this happened, the } and rt 
motor in question could continue as a | the wr 
single-phase motor (if load is not too | a8 me 
great) till stopped. machi 
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.M.’s When restarted, that is, when the | J, 

st of switch is closed the motor which is now | or your next 
rakes single-phase will have no inherent start- 

that ing torque. It can be started in either 

‘itch. direction manually or if the burned out RUSH JO R 


coil is shorted it may act as a “shading 
coil” and so furnish enough torque to 





start. 
ould Three chances are: | oe ee 2 try 
iston 1. Connections reversed. 
s the 2. One coil burned out or discon- | J O a N SON 
, ad- nected and motor started in opposite | 
dha direction mechanically. 
inder 3. One coil burned out and shorted to G EN FRAL PU RPOS b 
ould give the “split phase” or “shading coil” 
netic starting effect—J.E.W. 
: ds BEARINGS 
t the 
\is— A TO QUESTION 118. Since | 10nze 

ee ee ee @ In times like the present, some delays can’t 


same feeders, had the power company ‘ 
changed the phase relation of their lines be avoided . . . but they can be shortened. When 
all motors would have been reversed in * you need replacement bearings . . . and we are 
direction of rotation. Therefore, the Wri temporarily out of the type you require ... we 
iin af te sinbenel of one Sicbes atnat rite for suggest you check our list of General Purpose 

Bronze Bearings. From our more than 800 sizes, 


be found in the questioner’s plant. NEW 

. ’ * . 

-M. : Since the question states that the mo- CATALOG = no doubt, select a — that can be easily 

ating 4 on wee gigs see altered to fit your needs. Oil grooves, slots or 
tors are driving machines, this suggests e . . 

on of ' holes are easily, economically added. Every 


that a reversing switch might have been 
used and set at the time in question to | 
run the motor in the opposite direction. 


If the motor in question was running | J oO b N S O N 


a fan in a duct leading to the outside of “ 
the building, the cause of the reversal SLEEVE BEARING 
was as follows from my own experience. 490 S. MILL STREET 

There was an open circuit in one line oot SR eee ee 
due to a poor contact or broken lead 
running to the motor causing the motor 
ve @ | to be connected single phase. 


— A current of air coming through the U ties DB e Pp en d a ) e 


5, 60 | duct from the outside caused the motor a 

these } to turn in the reverse direction as would vive A L L & he (7.77% 
samé | naturally happen due to the air pressure . 

ma- | against the fan blades. 2 i 
nicigih: During this period the motor switch els Eve ry di fvagatee] | Need 3 


) . ° 

. of was closed causing the motor to continue 
‘ll f to run in the wrong direction. 

oo % In my opinion, if the foregoing causes 


bearing is completely machined. Reasonably 
good stocks are on hand for delivery. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 



















“ do not apply, the wiring was deliberately 

changed.—B.A.S. MICA PLATE MICA AND ACETATE 

Moulding, Segment, COMMUTATOR 
Flexible, and Heater 

A TO QUESTION 118. You ‘ SEGMENTS 
| first @ failed to state whether you re- | MICA AND FIBERGLAS MICA AND RED ROPE 
med | versed this one motor to acquire the COMBINED PAPER 
pera- | right rotation and that it has been run- 
rr ro- | ning thus since the day it automatically MICA PAPER MICA AND FISH PAPER 
; two | reversed. 
ion is Assuming that you examined the MICA CLOTH MICA AND PAPER TAPE 
n, so | Starter or controlling equipment and MICA COMMUTATOR 

found everything apparently all right, RINGS & SEGMENTS MICA TUBING 
p the | but upon reversing the leads you found 
nator } that the motor was still reversed or that ao Write for the IWI Blue Catalog! 
ng on | the motor would not run at all, your ‘ 
at we | trouble was evidently in the controlling All Macallen Mica Products Distributed by 
good, | equipment. A loose connection or con- INSULATION AND WIRES Ss LATION d WIRES INC 
jle to | tacts that occasionally fail to make prop- JW} IN U | an ' Lahed) 2 
it the | erly, contribute to the motor starting out UA “i Remains ety at toni 
, the | and running as a single phase motor in SERVICE 30 Trowbridge Avenve, Detroit, Michigan 


as a | the wrong direction if some action, such 181 Portland Street, Cambridge, Massachusetts 
Yt too | aS mechanical unbalance of the driven 
machine, starts the motor in motion. 
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with the 





NE PROTECTIVE 


VIVA 9 


VAY 


NE COUPLING=Sherardized rusiproofed 
threads meet Sherardized- rustproofed 
threads. No taw threads exposed. 






| QUESTION $4. We 


This condition often occurs in 3 phase 
fans, with one side of the line open 
circuited. 


fan continues to run in the wrong di- 
rection. Again, the air currents of 
another fan blowing upon the propeller 
of the affected fan may cause this fan 
to run in the reverse direction if the fan 
is already running backward because of 
air currents on the propeller.—D.A. 





Can you ANSWER 
these QUESTIONS 


have been having 
trouble with particularly 
on an old automatic three phase, 60 cycle 
compensator, which is noisy on the running 
side. Everything tight, and the 
armature seems to line up with the cores of 
the magnetic coils. Perhaps some one can 
give some general pointers on the quiet 
operation of magnets that might help us 


J.H.G. 


POISV. Maencts, 


seems 


out. 


QUESTION T4. We occasionally run across 
9 lead 3 phase motors that have no numbers 
on the leads. As these motors are in diffi- 
cult places I would like to know if there 
are ways of checking so that we can make 
our series or parallel connections without 
pulling motors apart?—H.W. 


QUESTION U4. Can you tell me how I can 
install an electric dynamic braking sys- 
tem on a 200 hp., 440 volt, 3 phase motor, 
type MR or slip ring What I 
want is something like what we have on a 
100 hp. motor of same type and voltage. 
When this 100 hp. motor is energized by 
dynamic brake, we apply 200 amp. at 24 
vde. to one phase of the stator winding and 
the braking degree is controlled by one, 
two and three contactors of the secondary 
circuit. 
is 870 r.p.m., 125 
volt, 3 phase, secondary 
ondary amperes 160. 
The d.c. is supplied by a 208 amp., 24 
vde. generator driven by a 74 hp. motor. 
I want a duplicate hook-up for a 200 
Model 85E910G1, Type MR, 


motor ? 


The speed of 
primary 440 
274, 


amperes, 


volts sec- 


hp. motor, 


volts 440, amps. 246, phase 3, cycle 60, 
speed 870. Secondary volts 532, secondary 
amps. 171.5. 

I can’t figure out the volts and cur- 
rent d.c. for the 200 hp., a.c. motor. What 
will it be?—C.S.M 
QUESTION V4. Could someone suggest a 


suitable coil spreader and former for a 
small repair shop and also give details how 
same could be made up at small cost? 
Spreader is to take care of motors up to 
50 hp. approximately.—W.R.T. 


PLEASE SEND IN 
YOUR ANSWER BY JANUARY 





The operator starts out the | 
fan with a zip of the propeller and the | 


this 100 hp. motor | 
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| NON-STOP 
| PRODUCTION win 





No need to stop produc- 
tion to oil machines—no 
bearing failures due to 
lack of oil—no waste. 
Modernize your equip- 
ment and conserve critical 
materials, man-power and 
increase production. IN- 
STALL TRICO AUTO. 
MATIC OILERS 


<4ETG> KLIPLOKS 


That jack - screw pres- 
sure literally bolts fuses 
and clips together! 

KLIPLOKS ELIMINATE: 


@ Unnecessary shut- 





downs. 
@ Premature fuse 
blowings. 
| | @ Night and holiday 
| repairs, 


| | @ Burnt fuses and clips. 
| | @ Wasted current. 

Use KLIPLOKS every- 
where. They create im- 
mediate results and pay 
for themselves quickly. 


WRITE FOR BULLETINS 25 & 6 











TRICO FUSE MFG. CO., Milwaukee, Wis 


In Canada: IRVING SMITH LIMITED, Montreal 











FASTENINGS 


Safer + Quicker 


IN HOLLOW 
MATERIAL 


with 










TOGGLE BOLTS 
AND 
TOGGLE BOLT CLAMP 


Clamp Cuts In- 
stallation Time in 
Half and Saves 
the Fingers. 





With Every 
BOX OF PAINE TOGGLE BOLTS 
Ask your Supplier and Write for Catalog 
THE PAINE CO. 
| 2961 Carroll Ave. Chicago 12, Ill. 
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Fundamentals of Electronic Tubes No. 2 (From Page 31) 

















of 












~ 





Anovoe Current - I, (™.a,) 
3 





Scecen Yours = 80 
SvuPPRESSOR Vor18=0 


Fu Yours 22.5 


| Sow rape. m0, Nowts 


1 pe oe 








Ny) 


















































—+- spe - 

5 age 

6cass oS ae eee t a! er 

OR META. = ; —~8 

i ’ * —-3O 

Evacuaree [ emer af 

Tvee ; t i + -a0 
SE€conoaRY te] {00 200 300 

ExectRon 


Anooe Vouts -Eg 








will attract the electrons and allow cur- 
rent to flow in the external circuit. The 
negative anode will repel the electrons 
and prevent current flow in the external 
circuit connected to that anode. 


F. Screen Grid Tube—Vacuum Tetrode 


The capacitance between the grid and 
anode elements is of little consequence 
when the tube is applied in low fre- 
quency circuits. However, when it is 
operated at high frequencies in the order 
of several hundred kilocycles, the inter- 
electrode capacitance between the grid 
and anode of a triode is detrimental to 
high fidelity amplification. At high fre- 
quencies this capacitance has a very low 
impedance and will couple the anode and 
grid circuits together and produce un- 
stable operation. If the tube is used 
as an amplifier, the output will probably 
be distorted. The feedback of energy 


from the anode circuit to the grid circuit 
may continue until oscillation occurs. 
When the tube and its circuits oscillate, 
the tube is of very little value as an 
amplifier. 

The capacitance between the grid and 
the anode of a triode vacuum tube can 
be very effectively reduced by the addi- 
tion of a second grid, called a screen, 
between them. This tube is called a 
tetrode as it has four elements. The 
screen acts as an electrostatic shield be- 
tween the grid and anode and reduces 
the grid-to-anode capacitance. This tube 
is better than a triode as the anode 
resistance and amplification factor of the 
tube are also increased. For typical 
tetrode tubes the grid-to-anode capaci- 
tance may be reduced from 16 micromi- 
crofarads for a triode tube to .007 
micromicrofarads for a screen grid tube. 
The anode resistance may also be in- 


creased from 1000 ohms for a triode 
tube to over 1,000,000 ohms for a tetrode, 
A typical tetrode tube used as a radio 
frequency amplifier may have an ampli- 
fication factor of 780. The screen must 
be maintained essentially at ground po- 
tential as far as the high frequency 
voltages are concerned, in order to act 
as an effective screen or shield between 
the grid and plate. 

As shown by Fig. 15, the control grid 
controls the current flow similar to the 
action of the grid in a triode tube. The 
screen grid is usually operated at a posi- 
tive voltage value but at a value less 
than the anode voltage. The screen sup- 
plies the electrostatic field for attracting 
electrons from the cathode. As there is 
a comparatively large space between the 
screen grid wires, most of the electrons 
pass through the screen to the anode. 

[Continued on page 74] 
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Fundamentals of 


Electronic Tubes [FROM PAGE 73] 


The anode current is almost independent 
of the anode voltage and is predeter- 
mined to a degree by the screen voltage. 

As the screen is usually operated at a 
fixed voltage and since the anode voltage 
may vary, the anode voltage for some 
circuit applications may at some instant 
of time be less than the screen voltage. 
Secondary electrons liberated from the 
anode by the electrons from the cathode 
striking the anode will be attracted to 
the screen as shown by Fig. 15 when 
the anode voltage is less than the screen 
potential. The effect of the screen at- 
tracting the secondary electrons is to 
cause a current to flow from the anode to 
the screen which results in the tube hav- 
ing a “negative resistance” character- 
istic. In a certain voltage range the 
total or net anode current decreases 
with an increase in anode voltage. Fig. 
16 shows the negative resistance char- 
acteristic for a certain type of tetrode 
operated in the range of 10 to 75 volts 
anode potential. In general, a tube of 
this type should not be operated so that 
the anode voltage will be less than 90 
volts. The tube should not be used as 
an amplifier if the anode voltage is be- 
tween 0 to 90 volts. The negative re- 
sistance characteristic is sometimes 
utilized in a Dynatron-oscillator. This 
type of oscillator is not widely used as 
other types that are usually more stable 
and reliable. This tube characteristic 
has a limited application in trigger cir- 
cuits. 


G. Suppressor Grid Tube—Vacuum 
Pentode 


The undesirable negative resistance 
characteristic of the tetrode tube may be 
eliminated by the introduction of a third 
grid known as a suppressor grid between 
the screen and the anode. The sup- 
pressor grid is usually operated at the 
same potential as the cathode. As the 
tube has five elements, it is known as a 
pentode. The secondary electrons 
emitted from the anode are repelled by 
the negatively charged suppressor grid 
as shown by Fig. 17 and returned to 
the anode. The suppressor grid pro- 
vides additional shielding which results 
in a still higher anode resistance and am- 
plification factor. Pentode tubes used in 
television amplifiers may have amplifica- 
tion factors as high as 6750. Both the 
screen and suppressor grids are made 
of very fine wires which are spaced 
relatively far apart. This wire size and 
spacing permits most of the electrons to 
go between the grid wires in their flight 


74 


from the cathode to the anode. 

Fig. 18 shows the characteristic 
curves for a typical pentode tube. From 
this set of curves it may be seen that 
the anode voltage can be lower than the 
screen voltage without seriously affect- 
ing the amplification characteristics. 


H. Cathode-ray Vacuum Tube 


The cathode-ray tube is one of the 
most useful and important tools available 
for studying and observing periodic and 
transient electric wave motions. The 
electrons in a cathode-ray tube are 
emitted by thermionic emission from the 
cathode and focused and accelerated by 
grids and anodes in the tube. In the 
tube shown by Fig. 19, the grid controls 
the density of the electron stream and 
provides a means for controlling the in- 
tensity of the luminous spot or wave 
shape on the screen. The first and sec- 
ond anodes act as a converging lens and 
gives the electron beam a sharp focus 
on the screen. The second anode is 
usually operated at a high potential with 
respect to the cathode and this potential 
will determine the final electron velocity. 
The enlarged end of the tube is coated 
with a fluorescent material which will 
emit light during an electron stream 
bombardment. The particular fluores- 
cent materials used usually glow with a 
visible light for a time period depending 
upon the velocity of impact and concen- 
tration of the beam. 

The electron stream may be deflected 
electrostatically or magnetically. Fig. 19 
shows a tube for electrostatic deflection. 
The electric wave phenomena to be 
studied may be applied to either or both 
the vertical and horizontal plates. The 
electron stream will be deflected propor- 
tional to the applied potentials. Elec- 
tronic sweep circuits may be employed 
to provide time-amplitude wave forms. 
A cathode-ray tube for electrostatic de- 
flection control is more sensitive and 
usually employs a more simple control 
circuit than magnetic deflection. 


2. Comparison of Vacuum and Gaseous 
Tubes—Thermionic Emission 


A very small quantity of gas in a 
vacuum tube will adversely affect the 
tube characteristics. The collision be- 
tween the gas molecules and the elec- 
trons which are traveling from the 
cathode to the positive anode will liber- 
ate electrons from the gas and produce 
positive ions. The positive ions are then 
attracted to the negative cathode and 
may bombard it with sufficient force to 
impair and destroy the emission char- 
acteristics of an oxide coated cathode. A 
chemically active gas may also impair 
the cathode. The positive ions that are 
attracted to a negative grid will tend to 


decrease its control and considerably 
alter the voltage-current relationships of 
a vacuum tube. A tube with a gas pres- 
sure of 1/1,000,000 of an atmosphere 
will produce a luminous glow and the 
tube will be unsatisfactory for operation 
as a high-vacuum device. 

However, the deliberate introduction 
of a suitable inert gas such as argon, 
helium, or neon into a tube at the proper 
pressure will produce characteristics 
greatly different from those obtained 
from the same tube with a high vacuum 
as a medium between the electrodes. 
The vapor of some materials such as 
mercury or caesium are also quite com- 
monly used in gaseous tubes. The 


gases previously mentioned are used 
when the ionization and deionization of 
a tube must be extremely rapid. The 
‘positive ions of these gases are much 
lighter than the metallic or mercury 
ions and have a higher transit velocity. 

The main differences between a vac- 
uum tube and a gaseous tube may be 
tabulated as follows: 

The high vacuum tube has the char- 
acteristics of: 

a. A large voltage drop from the ca 
thode to the anode. 

b. A high effective resistance from the 
cathode to the anode. 

c. Requires a relatively high anode 
voltage to obtain a large anode current 

d. An energy transfer with a medium 
efficiency. 

The gaseous tube has the character 
istics of: 

a. A small voltage drop from the 
cathode to the anode. 

b. A low effective resistance from 
the cathode to the anode. 

c. Requires practically 
in anode voltage to obtain a 
current. 

d. An energy 
efficiency. 

The next article in this series 


no changt 
high anott 


transfer with high 
discuss the controlled gaseous tubes af 


the mercury tubes which are importal 
to industrial electronic work. 
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" From the records of 1919-22 may come help for . 
our approaching V-day business problems. 
After the 1918 Armistice, Youngstown’s operations 4 


eration 

fell to 50%, then 335% of capacity. Inventory 
duction _ values tumbled, money was scarce, orders almost 
argon, ' nonexistent even at low prices. 
Proper ' The company faced this situation courageously, 
eristics | constructively. Returning soldier-employees were 
btained j put to work. Warehouse additions were built. Its 7 


© $20,000,000 common stock was converted to a 
- million no-par shares, the dividend rate cut. 


But the most.effective step---for both immediate re- 
lief and long-term success---came in a far-sighted 
program of plant renovation and expansion which 
kept thousands at work. Expensive wartime 
machinery was junked, replaced by better, more 
costly new equipment---a new tube mill, a new 
plate mill, electrification.of the sheet mills. Lessons 
learned in war production were rigorously applied 
--to increase efficiency, improve products and 
lower costs. 


Results soon began to show---a profit on late 1922 
operations. America’s free enterprise system had 
permitted the company to right itself and it faced 
the future confidently. With finances sound and 

_ plant modernized, Youngstown could continue to 

' provide jobs for its employees, earn dividends for 
its shareholders, furnish quality products and de- 
pendable service to its customers, and above all, to 
build corporate strength that is helping now to sus- 
tain America in this hour of need. 


Historical Series - - - No.8 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 
Manufacturers of 
CARBON. - ALLOY AND YOu sreeLs 
Pipe and Tubular Products - Sheets - Plates - Conduit- Bars - Tin Plate 
Rods Wie. Nails - Tie ‘Piciae and Spikes - y-Wi leh ar tote mm Ao) lok a "her 
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THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE—BUY WAR BONDS 
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AMAZING NEW G-E RESEARCH DEVELOPMENT MAKES 
FLUORESCENT LIGHTING MORE EFFICIENT THAN EVER 


ERE are General Electric’s latest achievements to 

make fluorescent lighting more efficient than ever 
... the G-E FS-40 and FS-100 Watch Dog fluorescent 
lamp starters. These new starters, the result of the 
combined efforts of the G-E Research Laboratories at 
Nela Park and Bridgeport, offer several outstanding 
advantages over standard starters: 


1 Prevents flicker that annoys workers and slows up 
war production. 


y) Conserves electricity by preventing burned-out 
lamps from being started needlessly. 


Increases life of fluorescent auxiliaries. The 

average life of the FS-40 Watch Dog is equivalent 
to the life of ten 40-watt fluorescent lamps compared to 
two or three with standard starters (Under specified 
test conditions the FS-40 outlasted an average of ten 
fluorescent lamps.) Ballast life is also lengthened. 

* * * 

Distribution and sales of the Watch Dog starters are 
handled through the Appliance and Merchandise De- 
partment. For new Fluorescent Accessories Catalog 
write to Section GN-1136-F, General Electric Com- 
pany, Bridgeport, Connecticut. 














1 When the lamp dies, the G-E Watch 

Dog cuts out. No flow of current try- 
ing to restart dead lamp means no flick- 
ering. Current is saved, ballast safe- 


guarded, and starter life prolonged. lamp is put in. 


General Electric Lamp Research is responsible for 
much of the good lighting that is speeding war 
production today. The never ending goal of that 
great research organization is to make General 
Electric lamps stay brighter longer. 


Hear the General Electric radio programs: "The G-E All-Girl Orchestra,”” Sunday, 10 p.m. 
EWT, NBC; "The World Today” news, every weekday, 6:45 p.m. EWT, CBS. 
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HERE’S HOW: NEW “WATCH DOG” STARTERS WORK! 


No “cooling” period is required to 
reset the starter when replacing a 
dead lamp. Starter remains in fixture and 
is reset by pressing button before new 













3 As soon as the new lamp is inserted, 

the G-E Watch Dog Starter brings it 
into the circuit immediately, resuming 
normal lamp operation. 
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QUARTER BENDS 
“Because of much discussion I 


Q. would like to have you explain 
the part of the Code which says ‘The 
National Electrical Code will not permit 
the installation of more than the equiva- 
lent of four quarter bends between out- 
lets’ I think that a definition of ‘quarter 
bend’ would clear up the question right 


away.’ —C.F.S. 

A In electric wiring a “quarter 
e bend” is one in which the wire 

or conduit is bent through an angle of 

90°. In some parts an angle of 90° is 

called a right angle. 

The force of Section 3471 of the Code 
is that conductors are not to be pulled 
around bends totalling more than 360° 
(the equivalent of a complete circle) be- 
tween fittings such as between outlets or 
between outlet boxes and pull boxes. 

In measuring the bend we measure the 
angle through which the wires are bent. 
For instance, if the conduit is bent only 
one-half of a quarter bend, the wires in 
pulling are bent only 45° and we do not 
measure the 135° angle (See Figure 1) : 











FIGURE 1 


If we did attempt to go to the very bad 
practice of trying to pull the wires 
through an angle sharper than 90°, we 
would measure the angle through which 
the wires are bent (See Figure 2), in 








4 





FIGURE 2 


which we measure the angle as 120° 
and not 60°: 

While there is no rule against this 
(assuming that the conduit could be bent 
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Answered by 
Ps 


Chief Inspector New York Board of Fire Underwriters 


QUESTIONS Of THE CODE 





N. M. SQUIRES 













sc sharply and still not be damaged as 
prohibited by Section 3470), there un- 
doubtedly should be such a rule to keep 
some unfortunate individuals from at- 
tempting to pull wires around such sharp 
bends. 


CABLE MUST FILL HOLES 
“When using non-metallic out- 


é © let boxes with non-metallic 


sheathed cable, the rules do not require 
that the cables be clamped to the boxes 
if the cables are strapped within six 
inches of the outlet. In some cases, the 
wires do not completely fill the holes 
through which they enter the boxes. Is 
any additional closing required?” — 


S.D.K, 

A Yes, the final sentence of Rule 
e 3716 very definitely states that 

the openings through which the conduc- 

tors or cables enter the boxes, shall be 








AMONG THE OLD TIMERS at the 
Eastern Section Annual Meeting IAEI 
were V. H. Tousley, Sec’y. of IAEI and 
A. W. Hopkins, Treas. of Eastern Sec- 
tion. Mr. Hopkins’ inspector activities 
date back to 1908 when he was appointed 
City Inspector of Springfield, Mass., a 
position which he held for 30 years. He 
was made an honorary member of LAEI 
upon retirement in 1938. He still re- 
mains Treasurer of the Eastern Section, 
A post he has held for 22 years. 
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adequately closed. This means that 
where there is any appreciable amount 
of space between the wires or cables 
and the edges of the holes, that space 
must be closed. 

One way would be by the use of the 
proper type of cable clamps which are 
so designed as to close the spaces left by 
the wires. Or, in order to conserve the 
metal of cable clamps, loom could be 
used over the wires to build them up to 
the diameter of the holes or, tape could 
be used for this purpose. 


SERVICE FOR 


FIRE PUMPS 
QO “My company has purchased in 
© Pennsylvania, a second-hand 
fire pump, driven by a 100-220 volt, 3 
phase a.c. motor. Are there any special 
‘Fire Underwriters’ Code requirements 
regarding the electrical installation on 
this type of pump, especially in reference 
to service requirements.” —R.E. 
A Regulations by the Board 
e of Fire Underwriters for the in- 
stallation and operation of centrifugal 
fire pumps (Pamphlet No. 20), require 
in Sections 200, 201 and 202, that where 
a fire pump is electrically driven, the 
power station and transmission lines 
must be highly adequate and free from 
all danger of interference in order to 
guarantee continuous operation and that 
there may be nothing to cause an inter- 
ruption of the service to the fire pump. 

Where there is doubt as to the ade- 
quacy of the power station or its safety 
from fire, Section 201C (of Pamphlet 
No. 20), requires that the service shall 
be obtained from two or more power 
stations. 

The adequacy of the transmissiot 
lines is also required by Section 202 and 
the second fine print note states that 
where current is taken from a lighting 
company’s underground supply line, two 
separate services are required to met 
this degree of adequacy. 

In communities where the lighting 
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THE BURNDY INDENT 


...the mark ofa 
sound and efficient 
electrical connection! 
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mw EVERY 


ELECTRICIANS’ KIT 


Sabecal ~y .. 


@ A small wire connection can be made in sev- 


eral ways. But the simplest, surest way is with 
a Burndy HYDENT solderless connector. 

That's why this Burndy HYTOOL (indenting 
pliers) will be standard in every electricians’ kit 
... very soon. It will simplify and save time con- 
necting up; and it will insure a trouble-free con- 
nection . . . stronger mechanically and more 
efficient electrically than by any other method! 

Burndy HYDENT connectors are available for 
wire and cable sizes up to 2000 mem... . the 
larger sizes being installed with pneumatic or 
hydraulic HYTOOLS. 

The new HYDENT Catalog gives complete in- 


formation. Be sure to send for your copy to-day. 


BURNDY ENGINEERING CO., INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 





company maintains an underground sec- 
ondary distribution network system, 
some inspection departments consider 
such a network to have the required de- 
gree of adequacy and instead of requir- 
ing two sets of service supply lines or 
even an entirely separate service line 
from the network for the fire pump mo- 
tors, permit the fire pump motors to be 
connected to the building service lines 
provided the connection for these motors 
is connected to the service line ahead of 
the building service equipment. This, of 
course, requires a separate service 
switch. 
These rules also require that circuit 
breakers be used for the over-current 
protective devices and the use of fuses 
is prohibited and that the circuit break- 
ers be in addition to the service switch 
and to the motor starter. Also the cir- 
cuit breakers are the only over-current 
devices permitted in the motor circuit 
which thus prohibits over-current units 
in the motor starters. The starter, how- 
ever, must have a no-voltage release. 
While these are some of the more im- 
portant requirements, a careful study of 
Pamphlet No. 20 should be made in 
order to be familiar with the other 
important requirements. 
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QO “IT would appreciate knowing if 
* we can place two single phase 
overload protection thermal switches to 
. protect a 3 phase motor between the mo- 
tor and the motor switch.” —H.S. 
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A No. Two or three single phase 
e protective devices other than 
fuses cannot be used to protect three 
phase motors unless they are so ar- 
ranged as to simultaneously open at 
least two of the ungrounded phase wires 
when any one of them operates. This is 
required by Section 4328 of the Code. 
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OFFICIAL INTERPRETATIONS 


8 U L L D BullDog Universal Trol-E-Duct by the 


ELECTRIC PRODUCTS CO. ie ae ee ee Electrical Committee of the N.F.P.A. 


Duct for mobile power, are both 
Box 177, R. Pk. Annex f thed i dardined. i 
Detroit 32 Michigan urnished in standardized, inter- 


Interpretation No. 249 








BullDog Electric Products of changeable sections. Both are 
Canada, Ltd., T , Ontari : ‘ - 
suuiamsscnad tions completely salvable, suitable for | QUESTION ... Is it the intent that the 
in All Principal Cities quick removal to a new depart- | ampere values in Tables 1 and 2 of the 
ment or to a new plant. 1940 edition of the National Electrica 
Code and in Interim Revisions Nos. 41, 








MANUFACTURERS OF a complete line of Vacu- Ask for complete illustrated | 63 and 77, for allowable current-carrying 
Break Safety Switches, Panelboards, Switch- bulletins Nos. 425 and 407, de- capacities of conductors, be considered 








boards, Circuit Master Breakers and BUStribution scribing these two time and | maximum values for computing loads of 
SYSTEMS 8 7 . ewes 
j e e e money saving, production speed- conductors of the given sizes? 
You SAVE What You SPEND for WAR BONDS ing, BullDog systems. ANSWER... Yes. 
80 Electrical Contracting, December 1984 gr), 
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TEMP-O-RISE THERMOSTAT 


This thermostat embodies two principles in fire detec- 
tion, one principle working on the rate of rise of tem- 
perature for early detection of a fast burning fire. 
Also the fixed temperature principle for the detection 
of slow burning and dangerous smouldering fires 
which cannot be detected by the rate of rise principle 
until the flash of the accumulated gases—which may 
be far too late. 

By the use of both principles of fire detection, no 
fire can escape early discovery by this spot thermo- 
stat. It is made in four models— 

Model #101—Rate of rise and fixed temperature oper- 
ating at 165° Fahrenheit. 

Model #102—Rate of rise and fixed temperature oper- 
ating at 212° Fahrenheit. 

Model #103—Fixed temperature only operating at 
165° Fahrenheit. 

Model #104—Fixed temperature only operating at 
212° Fahrenheit. 

Each thermostat covers 30 x 30 feet of ceiling space. 

Approved up to 110 volts AC-DC. 

We are manufacturers of Underwriters’ Approved 
Fire Alarm products covering the entire field of fire 
protection. Class A proprietary systems . . . Non-code 
fire alarm systems .. . all classes of switches and 
coded transmitters for supervision of automatic sprin- 
kler equipments . . . complete thermostatic fire alarm 
systems . . . watchman supervisory systems . 
manual fire alarm systems. 

Complete plans and instructions furnished for instal- 
lation, operation, and maintenance. Approved for use 
by the Army, Navy, and other government depart- 
ments, also approved by Underwriters Laboratories 
and Associated Factory Mutual Laboratories. 

For information write to 


CENTRAL STATION SIGNALS, INC. 
71 West 23rd Street, New York 10, N. Y. 


























Lighting Chicago's 
New Subway [FROM PAGE 29] 


proximately 15 feet along each platform 
edge. Other units forming a total of 
1,720 are installed at critical locations 
to provide sufficient illumination for 
reasonably safe movement of the public 
during a failure of the regular lighting 
system. These fixtures are on continu- 
ously to assure operation when needed 
and to supplement the regular illumina- 
tion. 


Tunnel Lighting 


Between stations, train tube illumina- 
tion is provided by two rows of 60-watt 
incandescent lamps—one row on each 
side with units spaced approximately 30 
feet apart and alternately staggered to 
provide a tunnel light every 15 feet. 
Each fixture, consisting of a simple cast 
iron bracket, is shielded to prevent inter- 
ference with the motorman’s vision. 
Every fourth light in the tunnel is on a 
600-volt d.c. emergency circuit, with 56- 
watt railway type lamps connected five 
in series in a group. 

Provision is made at the subway por- 
tals, where the elevated tracks enter the 
underground tunnels, for high intensity 
lighting for a distance of approximately 
175 feet inside the tunnel. Floodlights, 
controlled by photoelectric cells mounted 
just outside the portals, are used only in 
the daytime to ease the transition of the 
motorman’s vision from daylight to 
tunnel light. 


Proposed Installations 


This modern lighting design in Chi- 
cago’s first subway venture is typical of 
that proposed for the second link, com- 
pletion of which was halted by the war, 
and for future extensions. The City and 
the Department of Subways and Super- 
highways with its staff of engineers are 
justly proud of the job they have done. 
Their pioneering venture in the applica- 
tion of fluorescents to subway lighting 
has elicited many favorable comments 
from engineers and lighting experts. It 
may well become the model of future 
subway lighting design. 

Chicago’s new subway was con- 
structed under the supervision of Philip 
Harrington, Commissioner of Subways 
and Superhighways, City of Chicago. 
Joshua D’Esposito, as PWA Project 
Engineer, represented the Federal 
Government. 
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@ Better lighting, in the factory, in offices, in trade 
and vocational schools . . . wherever essential productive 
work and training is being done...is one of the “musts” 
in the war produotion program. That entails wiring and 
rewiring problems that can most easily be solved with 
basic Wiremold Surface Metal Raceway Wiring Systems 
. . . quickly, economically installed on the surface . . 
with few simple fittings . . . with minimum use of crit- 
ical materials . . . without, in most cases, disturbing 
progress of work. 

Wiremold is Listed by U. L. and conforms to Federal 
Specifications W-R-32 . . . assures safe, permanent in- 
stallation yet can be easily extended or relocated to meet 
the changing needs that will surely come with reconver- 


sion to peace-time operation. 
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Typical small office, hospital or hotel room installations 
of WIREMOLD together with PLUGMOLD plug-in- 
anywhere convenience outlet system. 
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Installation in larger office or factory working area, show- 
ing use of WIREMOLD wiring for light, with PLUG- 
MOLD around baseboards and PANCAKE overfloor 
wiring for telephones or power. 
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Installation in executive offices showing PLUGMOLD 
plug-in-anywhere convenience wiring interconnecting with 
PANCAKE overfloor wiring to office machines. 





Write for your copy of the ICTORY 
Wiremold Catalog and Wiring 
Guide detailing this and other 
Wiremold aids to y wnd light- 
ing and electrical efficiency. The 
Wiremold Company, Hartford 
10, Conn. 




















THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed description, sizes, prices and other data write to the manu- 
facturers’ advertising departments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 


EQUIPMENT NEWS 


MITCHELL FLUORESCENT FIXTURE 


Commercial Fluorescent Fixture 


A new, improved lightweight U.R.C. Research luminaire, 
designed in accordance with latest WPB regulations, is 
now available for stores, offices, buildings and institutions on 
a priority of A-1-J or higher. This shielded 200-watt four 
light commercial fluorescent fixture combines high intensity 
illumination with low surface brightness and eliminates ex- 
cessive glare. It is adaptable for every type of interior— 
for surface or pendant mounting, for individual or continu- 
ous row lighting. Unit is easy to relamp and maintain. 
Glass panels are removed for cleaning or relamping without 
the use of tools. Starters are replaceable without disturb- 
ing lamps. Wiring channel is accessible by removing two 
wing nuts. Mitchell Manufacturing Company, 2525 Cly- 
bourn Avenue, Chicago 14, III. 


Photoelectric System 


Fireye Type F28C 
is a photoelectric sys- 
tem for providing in- 
stantaneous fuel cut- 
off in any pressure- 
fed burner in the 
event of flame fail- 
ure. It is capable of 
monitoring flame of 
any intensity and the 
system is applicable 
to oil, gas or pulver- 
ized coal burners. It 
is used with man- 
ually ignited burners 
to cut off fuel and 
sound an alarm; or with program relay Type R25, to pro- 
gram fuel pump and valve operation, intermittent ignition 
system, purging period and recycling. Designed to operate 
at relatively high ambient temperatures, it is mounted di- 
rectly on furnace wall and watches the flame through a 


COMBUSTION PHOTOELECTRIC SYSTEM 
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window in the wall of the fire chamber. While the electric 
eye sees flame, Fireye feeds fuel to the burner. Should flame ~ 
fail, or any condition impairing safe operation develop 
within the electronic control, Fireye cuts off the fuel supply 
until proper combustion canditions are restored. Combus- 
tion Control Corp., 77 Broadway, Cambridge 42, Mass. 


Floodlight 


A heavy-duty, 200- or 
500-watt steel floodlight, 
built to specifications for 
shipboard use, has been an- 
nounced. The reflector has 
a chemically deposited sil- 
ver coating backed with a 
coating of silver applied by 
an electrolytic process and 
protected by a fired en- 
amel backing. An armor 
coating of electrolytically 
deposited metal makes en- 
tire assembly shatterproof. 
Weatherproof operation is 
obtained through the use 
of a heat-resistant door glass, special impregnated heat- 
resistant gaskets, and strong door clamps. Mounting for 
the 200-watt, Type L-29 floodlight is of the swivel and 
rocker type, with oval base. A tooth lug on the side allows 
locking at a vertical angle. The 500-watt, Type L-30 comes 
with a trunnion bracket formed of channel section steel and 
oval base mounting. This provides a shock-resistant mount- 
ing. General Electric Company, Schenectady, N. Y. ; 


G-E FLOODLIGHT 


Fuse Puller 


Notched edges that provide a positive grip is the feature 
of this newly designed ‘“Safe-T-Grip” fuse puller. It is 
made of light weight fibre assembled with brass eyelets. It 
eliminates the danger of shock when pulling and replacing 
cartridge fuses by hand or handling other “live” electrical 
parts. Prevents bending of fuse clips through improper 
removal. Also handy for adjusting loose cutout clips. They 
are made in four sizes—‘‘Midget” size for handling small 
fuses, grid leaks, etc., 4-in. to 4-in. in diameter; “Pocket” | 
size for handling fuses 0 to 200 amperes, 250 volts and 1! 


IDEAL "SAFE-T-GRIP" FUSE PULLER 
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Again and again, MITCHELL has come through with the right answer 
for each new lighting need. The two units shown above are typical. 
Their advanced design provides many practical advantages. They 


re i are light in weight and comply with WPB regulations. 

t is Bee 

s. It MITCHELITE—First all-purpose “lightweight” fluorescent fixture for wartime 
acing fie _ industry! Provides for every method of mounting or hanging. 
trical 3 models: 2 and 3-light units using 40-watt lamps; 2-light 


roper 
They 
small te MITCHELL U.R.C. RESEARCH LUMINAIRE—Combines the ultimate in high 
ae intensity with low surface brightness (glare). Pendant or surface mounting. 
Uses four 40-watt lamps. Takes less time to install than any other commercial 
fixture. Less than 6 lbs. of metal. Available now at the same original low price. 


unit using 100-watt lamps. Fleur-O-Lier Approved. 


Get Free Catalogs from your MITCHELL Distributor or write to: 


MITCHELL Wancfacturing Company 


2525 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 









FAVORS 





to 100 amperes, 600 volts; “Giant” size for handling fuses 
100 to 600 amperes, 250 volts; and 60 to 400 amperes, 600 
volts; “Jumbo” size for handling fuses 200 to 800 amperes, 
250 volts and 200 to 600 amperes, 600 volts. Ideal Com- 
mutator Dresser Co., 1041 Park Avenue, Sycamore, III. 


Interlock Switch 


A new door inter- 
lock switch, designed 
as an emergency de- 
vice to interrupt con- 
trol circuits where 
access doors are 
opened when the 
power is on, has been 
announced. It has a 
carrying capacity of 
10 amp., 110 or 220 
volts a.c. or d.c. and 
an emergency open- 
ing capacity of a.c. 
74 amp., 110 or 220 
volts; d.c: on low inductive circuits, 5 amp., 125 volts; 25 
amp., 250 volts. Application covers a wide range where 
doors, windows or covers must be interlocked for the pro- 
tection of the equipment and safety of the personnel. Gen- 
eral Electric Company, Schenectady, N. Y. 





6-E SWITCH 


Electronic Control 


The Fireye elec- 
tronic feedwater 
control, Series 
P156N, is for main- 
taining constant boil- 
erwater levels auto- 
matically and _ for 
guarding against 
low-water hazards. 
For automatic feed- 
water pump control 
and low-water pro- 
tection, it is used 
with probe fitting 
Type H53. The 
probe fitting may be 
mounted parallel to the water column, or directly on the 
boiler, and is wired to the electronic control. Types are 
available also for automatic pump control only, or for low- 
level protection only. The controls are supplied as standard 
for boiler pressures to 300 pounds and for operation from 
a supply of 115 or 230 volts a.c. 60 cycles. The equipment 
governs solenoid valves, small horsepower pump motors or 
pump motor magnetic starters. The probe housing is furn- 
ished in either cast or malleable iron and the electronic con 
trol in a weatherproof pressed steel housing. Combustion 
Control Corporation, 77 Broadway, Cambridge 42, Mass. 
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AC SUPPLY 


Probe Fitting 


Electronic Control 


Typical FIREYE Installation For Automatic Boiler Feedwater 
Coatrot And Low-Level Safeguard 


COMBUSTION ELECTRONIC CONTROL 


Signalling Timer 


The new, Series S, signalling timer is designed to com- 
mand visual and audible attention the instant a time inter- 
val is completed. It is versatile in applications in that it 
provides for the automatic closing or opening of a circuit at 
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INDUSTRIAL SIGNALLING TIMER 


the end of elapsed time, and operates additional buzzers, 
bells or lights at remote locations. Socket on side of timer 
case provides for connection of additional lights or alarms. 
lf circuit closure is required during the time interval, an 
easily accessible change-over wire and terminal is provided 
at the rear of the case. Timer is enclosed in a black metal 
case, readily attachable to any wall or panel or standard 
switch box. The size is 5- by 5- by 34-in. deep operating on 
a.c., 115-230 volts; 25, 50 or 60 cycles, 1000 watts. Motor is 
slow speed, self-starting synchronous type. Industrial Timer 
Corporation, 117 Edison Place. Newark, N. J. 


Identification Coatings 


To expedite the wiring of electrical equipment, a group 
of colored identification coatings for tracer wire applica- 
tions, known as the S-18 identifiers, has been announced. It 
can be applied by running the wire through the varnish 
or by dipping the entire coil of wire in it. It gives a smooth 
finish and dries quickly, permitting handling in less than 
one minute after application. These identification coatings 
can be supplied in any color. The Sterling Varnish Com- 
pany, 122 Ohio River Bldg., Haysville, Pa. 


Portable Oil Tester 


An improved 30,060 volt 

portable test set for testing 
of insulating liquids such 
as oil and Pyranol has been 
announced, The set, de- 
signed for indoor service, 
provides test voltage from 
0 to 30,000 volts on single- 
phase, 115- or 230-volt, 25 
or 60 cycle circuits. It can 
be used in industrial plants, 
central stations, substations 
and wherever frequent oil 
testing is required. The 
tester combines in a single 
unit a step-up transformer, 
a potentiometer which raises the test voltage, a voltmeter to 
measure breakdown values, an automatic circuit breaker 
and an oil testing receptacle. When test sample breaks 
down, the low-voltage breaker automatically opens the cir- 
cuit, preventing continuation of arc and burning of elec- 
trodes. General Electric Company, Schenectady, N. Y. 
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G-E PORTABLE OIL TESTER 
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,1O siaecisa OF LOAD... 


TRUMBULL 





POWER IN INDUSTRY 





ENCLOSED BUS BAR 
DISTRIBUTION SYSTEMS 


Low Voltage Drop System for power dis- 
tribution in main circuits. 





“A switchboard running the length 
of the plant’. 








for distribution of electric power in second- 
ary circuits, and to points of load through 
Flex-A-Plugs. 
“A panelboard running the length 
of the plant’. 








The equipment shown on this page represents 
some of the major contributions Trumbull 
engineering has made toward MORE EFFI- 
CIENT power distribution and control in 
industrial plants. This equipment is today help- 
ing Industry maintain peak PRODUCTION 
for war. Tomorrow it will help Industry pro- 
duce ECONOMICALLY and PROFITABLY 
for post-war markets. 


Switchboards 





Combination Magnetic Starters 
and Disconnects 





“AT Enclosed Industrial Circuit 
Breakers 








THE TRUMBULL ELECTRIC MANUFACTURING COMPANY. PLAINVILLE, CONN... A GENERAL ELECTRIC @ ORGANIZATION 
OTHER FACTORIES AT NORWOOD (CINN.) O.—SEATTLE—SAN FRANCISCO —LOS ANGELES Be Sa 
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ask Westinghouse! 
ee the one best way 
to find the one best 


motor for the job 


Chances are that out of the 
many motors we’re now making 
for battle service, we’ve got one 
to fit your needs. If not—West- 
inghouse is ready to design a new 
one or to adapt an existing type 
to fit your job ... and do it 
without false starts or lost 
motion. Our experience in 
matching motors to battle jobs 
is at your disposal. Call or write 
your nearest Westinghouse office. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., 

J-21290 
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Watch Your 


Return [FROM PAGE 32] 


ized had better watch his step carefully 
for the duration. The contractor doing 
business on a more conservative invest- 
ment has the edge on him today. Study 
these figures and learn why. 


Electrical contractor A had 

a volume in 1942 of.... $300,000 
Upon which he earned a 

net profit of 


Electrical contractor A’s 
net profit for 1942 in 
$18,000 
Electrical contractor 
has a capital investment 
$400,000 
$18,000 represents a re- 
turn on capital invest- 
ment of 


Electrical contractor B 

had a volume in 1942 of $300,000 
Upon which he earned a 

net profit of 


contractor B’s 
net profit for 1942 in 
dollars 

Electrical contractor B 
has a capital invest- 
Ee ee er ae $200,000 

$18,000 represents a re- 
turn on capital invest- 
ment of 


$18,000 


B is the best business manager because 
he makes his invested dollars work 
harder than A and this is the ultimate 
yardstick of business efficiency, even in 
normal times. 

In some cases reviewed on a recent 
field study, the investment carried water, 
which gave the contractor an erroneous 
conception of earnings. If your net 


| worth is inflated, you may be earning a 


bigger return than you figure but the 
water therein obscures the fact. For 
example,-if your net worth, otherwise, 
your invested capital, is $225,000 on 
paper and carries $45,000 inflation, and 
your net profit on sales is $9,000, you 
will figure you earned 4 per cent on in- 
vestment. But your net worth with the 
water squeezed out of it, say it deflates 
to $180,000, so the $9,000 net profit on 
sales is a 5 per cent return on invest- 
ment. On the other hand, if your net 
worth is less on paper than it should be, 
the return on investment will be exag- 
gerated so you see it is very important 
that you check the accuracy of your in- 
vested capital. In the final analysis, you 


are interested in the return you get for 
your investment in your business. 

This problem will project itself into 
the postwar period when heavy demand, 
long bottled up, will necessitate expan- 
sion and modernization of working 
equipment, rolling stock and buildings 
for many contractors. Suppose electri- 
cal contractor A with a volume of $300,- 
000 invests $40,000 in new trucks, tools 
in adequate quantity to keep labor cost 
at minimum, new fixtures and an addi- 
tion to building, and that he increases 
sales that year by $40,000, also net profit 
from 4 to 5 per cent, hence, sales would 
be $340,000 and net profit $17,000, 
which, on an investment of $400,000 
would be 4.2 per cent earnings. Elec- 
trical contractor B invests $40,000 in a 
similar modernization program and in- 
creases sales from $300,000 to $340,000, 
or $40,000, also net profit from 4 to 5 
per cent, of $17,000. His return on 
$300,000 investment is 5.6 per cent so 
he would earn 4 more on his invested 
capital although in profit-dollars, the 
return would be the same in both cases. 
This indicates that the profit on mod- 
ernization depends to some extent on 
your capital investment and explains 
why some contractors in bygone years 
complained that modernization of tools 
and other business assets did not get the 
results expected whereas others reported 
excellent results. It is obvious that the 
contractor who depends entirely upon 
the net profit on sales to tell him 
whether he is profiting on a moderniza- 
tion program, an advertising invest- 
ment or other monies sunk in a business 
will often get an erroneous answer. 

Recently, we made a survey: among 
eastern electrical contractors to get a 
line on capital investment earnings and 
our survey work sheets show this result. 
In 1942, one contractor (A) earned 4.7 
per cent on sales and 6 per cent on in- 
vestment, another (B) earned 2.8 per 
cent on sales and 7.4 per cent on invest- 
ment, another (C) earned 4.2 per cent 
on sales and 11.9 per cent on capital in- 
vested. Figured by the usual yardstick, 
profit on sales, it would seem that A did 
the best managerial job but this is errone- 
ous because the ratio of net profit to capi- 
tal invested is the ultimate measure of 
profitableness today, not necessarily the 
profit on sales, although this should be 
considered. C was the best business 
man. He got more out of his invested 
dollars than A or B. 

The profit and loss statement and bal- 
ance sheet shown here give a bird’s eye 
picture of how to compare profit on 
sales with profit on investment. Take 
both figures into consideration from now 
on if you want to survive the duration 
and bridge the postwar period safely. 
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L.P.IL—U.R.C. Four light 
Luminaire. Mountings— 
Pendant or surface— 
Individual or Continuous. 


Flat Type-2 or 4 Light for 
Surface or Pendant 
Mounting 


Half Round-4 Light for ~< 
Pendant or Surface 
Mounting 


GATING PRODUCTS 
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FURTHER WPB 
DECENTRALIZATION 


> Outlining further details of its program 
for ,decentralizing attivities, the. War Pro- 
duction beard has announced that applica- 
tions for beginning itidustrial, as well as 
non-industrial censtruction, where the cost 
of the project is $10,000 or less, are to be 
filed with and processed by the field offices. 
Applications should be filed with the Re- 
gional or District Office nearest the location 
of the project. 

The authority, extended to the field offices 
(with certain exceptions listed below) also 
covers amendments to applications increas- 
ing the cost of a project to $10,000 or more, 
provided the increase is not more than 50 
per cent above the original estimated cost. 

However, amendments to applications 
which had originally been processed by 
WPB in Washington will not go to the 
field offices. This is intended to eliminate 
unnecessary referral of records from 
Washington to the field. 

Until now, field offices had processed only 
applications for projects of a non-industrial 
nature up to a value of $10,000. Plans now 
being formulated contemplate increasing 

.the authority of the field offices to process 
both non-industrial and industrial applica- 
tions above the $10,000 level. 

The authority concerning construction 
applications, outlined in Field Administra- 
tive Order 708-20 as amended, also gives 
the Regional Directors the power to issue 
stop construction orders and revocations of 
preference ratings, in the name of the War 








NEW CHIEF electrical inspector for 
the city of Minneapolis, Minn., S. Martin 
Streed occupies his spare time by teach- 
ing the N. E. Code and lighting and 
power wiring. at Dunwoodie Institute. 
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Production Board, where the project was 
authorized by the Regional office. 

The Appeals Boards in each of the re- 
gions are changed to Review Boards, which 
have the power to approve or deny appeals 
from actions taken in any office of the WPB 
in a region, or appeals from final adverse 
actions taken by any agency doing screen- 
ing work for the WPB in the region. This 
reviewing authority, however, does not ex- 
tend to actions taken by the National Hous- 
ing Agency relating to programmed war 
housing. 

Types of construction for which applica- 
tions are not to be processed in the field, 
even if the cost is under $10,000, are: 


1. Applications under the jurisdiction of 
the Petroleum Administrator for War. 

2. Applications by the Federal Public 
Housing Administration. 

3. Applications for which the Office of 
War Utilities is the division of first refer- 
ence. 

4. Projects financed by Defense Plant 

Corporation for which the Aircraft Re- 
sources Control office is the division of first 
reference. 
5. Applications for which the Mining Di- 
vision is the division of first reference, 
where construction below ground is in- 
volved. 

6. Applications for which the Transpor- 
tation Equipment Division is the division of 
first reference; where railroad tracks to- 
gether with necessary operations facilities 
and other equipment restricted by Order 
M-126 are involved. 

7. Applications for which the Radio and 
Radar Division is the division of first refer- 
ence, where intercommunication, public ad- 
dress, broadcasting; and other sound sys- 
tems are involved. 

8. Applications for blanket authority to 
begin construction in accordance with the 
terms of WPBI-43 (formerly PDL-362). 

9. Applications for projects involving fire 
protection equipment or dust and fume con- 
trol systems. 

10. Applications which include produc- 
tion machinery and processing equipment. 

11. Applications for projects which are 
to be financed wholly or in part with Fed- 
eral funds. 


(Of the types of projects listed above 
which will come to Washington, instead 
of the field, those numbered 1, 4, 5, 6, 7, 9, 
and 10 are added by the amended order. 
Types listed under 2, 3, 8, and 11 previously 
came to Washington when only non-indus- 
trial applications had been de-centralized.) 

The new field administrative order also 
points out that the Regional Directors are 
to follow the policies established by the 
Washington office with respect to the 
essentiality of projects and the processing 
of applications. 





MOTOR SPECIALISTS from Bloom- 

ington, Ill., Eugene Struck (left), owner 

and R. D. Ummel, shop foreman of the 

Electric Motor Repair Company, handle 

a large majority of that city’s motor 
service problems. 





Decentralization of processing of con- 
struction applications forms a part of the 
general program to speed WPB’s opera- 
tions by gradually increasing the respon- 
sibilities of the Regional Directors and the 
Regional offices. As announced last month, 
PD-1A applications (general-purpose prior- 
ity applications) and PD-333 applications 
(emergency assistance) are to be pro- 
cessed largely in the field offices. Details 
regarding these two forms will soon be 
announced by the War Production Board. 

Plans for decentralization of appeals 
from WPB L, M, and other mandatory 
orders, also announced last month, have 
already been effectuated by amendment of 
Priorities Regulation No. 16. 


FUEL CONSERVATION 
RESTRICTS XMAS LIGHTING 


The American people have been asked 
by J. A. Krug, Director of the Office of 
War Utilities, to confine Christmas light- 
ing decorations. to’ Christmas trees inside 
private homes. 

He asked that street decorations, com- 
munity Christmas trees, exterior home 
decorations and interiors and exteriors of 
commercial establishments dispense with 
decorations this year insofar as lighting is 
concerned. 

“Government and industry have combined 
in a nationwide conservation campaign to 
save critical fuels and materials necessary 
to produce and consume electricity. I am 
asking the American people to refrait 
from their Christmas lighting custom as a 
part of that campaign. Electric light bulbs 
are particularly short at present and strict 
conservation of them is necessary. Wide- 
spread consumption of bulbs during the 
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ONLY AN ELECTRICAL WHOLESALE 








Wesco know-how revamped ordnance plant layout 


New Electric System Ended Installation 
Delay; Sped Urgently Needed Capacity 


In Wisconsin, contractors rushed to complete an important 
ordnance building. Plans for the electrical system specified 
a Vapor-proof 600-volt fusible distribution panel. The local 
Wesco house, called in on the job, advised that no such panel 
is made in fusible type nor was there a suitable substitute in 
600-volt ratings. 


Instead, Wesco suggested using individual AB Vapor-tight 
Breakers, ganged up, and a Vapor-tight junction box for main 
feeder. The revised system as laid out was at once approved, 
equipment was promptly delivered and the installation com- 
pleted without delay. Initial production in the ordnance works 
was advanced by many hours. 


Wesco’s job is not only to know thoroughly every detail of 
electrical wholesaling, but to help customers solve their many 
and difficult electrical problems. Today, this know-how is 
devoted to winning the war. After Victory, Wesco’s 80 Branches 
will stand ready to help industry and business convert to the 
big peacetime job that lies ahead. 


R COULD THUS SPEED WAR PRODUCTION 





“a 





WESCO SPEEDS WAR PRODUCTION 


* Production of mosquito boats was 
threatened by a paralyzing 45 to 60 
day delay in obtaining vital cable. 
Wesco located and delivered the 
necessary cable—in 24 hours! 

* Wesco rushed 68 separate electrical 
items to an airfield in 3 days—8l 
days faster than the best promised 
delivery by manufacturers. 

o e s 

WESCO SERVES BUSINESS 

* By providing trained sales and en- 
gineering personnel. 

* By warehousing stocks in anticipa- 
tion of customers’ needs. 


* By assembling all partsof an order 
in one shipment. 


Westinghouse Klectric Supply Co. 


150 VARICK STREET ..NEW YORK (13), 
A NATIONAL DISTRIBUTING ORGANIZATION WITH 80 BRANCHES 


Electrical Contracting, December 1943 


N.Y. 


~ 








91 



























































Christmas season merely will mean a 
greater scarcity later on. 

“Because of the shortness of daylight 
over most of the country at Christmas 
time, necessary consumption of electricity 
is at its peak. Everything we can do to 
avoid any additional load will mean direct 
savings of fuel, manpower, transportation 
and materials.” 

No mandatory order has been contem- 
plated because “the American people 
realize the necessity of this conservation 
and will do it.” 


COPPER SCRAP 
FORM WPB 452 


To cut down on paper work, the War 
Production Board has issued Supplemen- 
tary Order M-9-b, as amended, providing 
that generators of copper scrap amounting 
to 5,000 pounds or more per month report 
on Form WPB 452. Heretofore those gen- 
erating 500 pounds or more were required 
to file. The total amount of scrap effected 
by the change will amount to only about 
23 per cent of the total which was previ- 
ously reported. In no event shall any per- 
son keep on hand more than a 30-day 
accumulation unless such accumulation ag- 
gregates less than one ton. 


NEMA ELECTS 
KEBLER 


Leonard Kebler, president, Ward 
Leonard Electric Co., Mount Vernon, 
N. Y., was elected president of the Na- 
tional Electrical Manufacturers Associa- 
tion at the concluding session of the 
Association’s annual meeting at the 
Hotel Waldorf-Astoria, Oct. 25-29. Mr. 
Kebler succeeded Max McGraw, presi- 





NEW PRESIDENT—Leonard Kebler,; 
president, Ward Leonard Electric Co. 
who was elected president of NEMA, 
receives the congratulations of his pre- 
decessor, Max McGraw, president, Mc- 
Graw Electric Co., Chicago. 
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dent, McGraw Electric Co., Chicago, Ill. 

Five vice-presidents elected were: 
V. R. Despard, vice-president, Pass & 
Seymour, Inc., Syracuse, N. Y.; C. R. 
D’Olive, manager, household appliance 
division, Stewart-Warner Corp., India- 
napolis, Ind.; C. W. Higbee, manager, 
wire and cable department, U. S. Rubber 
Co., New York, N. Y.; D. G. Phelps, 
vice president, Colt’s Patent Fire Arms 
Mfg. Co., Hartford, Conn., and A. C. 
Streamer, vice-president, Westinghouse 
Electric & Mfg. Co., Pittsburgh, Pa. 

F. T. Wheeler, vice-president, The 
Trumbull Electric Mfg. Co., Plainville, 
Conn., was re-elected treasurer. 











VINCE KOUTNIK, in charge of elec- 
trical construction work for Anderson 
Electric Co., Manitowoc, Wis., checks 
over government reports with his book- 
keeper. Vince does primarily industrial 


and maintenance work wn 


Manitowoc industries. 


AMENDMENT TO 
MPR 136 


The Office of Price Administration has 
clarified the meaning of base date prices 
used by manufacturers, sellers and lessors 
to compute ceilings for new machinery and 
machinery parts. 

Maximum Price Regulation 136 (Ma- 
chines and Parts and Machinery Services) 
froze “confidential list prices” in effect on 
the base date specified in the regulation. 
For the purpose of simplicity this new ac- 
tion establishes maximum prices by refer- 
ence to “established prices” in effect on the 
applicable base date instead of confidential 
list prices. 

The term “confidential list price” had 
been interpreted by OPA as including prices 
that have been repeatedly quoted or charged, 
which is in effect the freezing of estab- 
lished prices. 

All persons covered by the regulation 
who have not already done so, are required 
to file with OPA on or before December 3, 
1943, all published list prices and discount 
sheets in effect on the base date for the 
sale or rental of machines or parts. 

Under the new action, the meaning oi 


extension 
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NEWLY APPOINTED executive sec- 

retary of NISA, Fred B. Wipperman, 

St. Louis, urges Chicago motor shop men 

to fight to the limit for deferment of 
their key men. 





“established price in effect on the base 
date” is: 

(1) a price which had been quoted or 
charged to the same class of purchasers 
more than twice during the six months’ pe- 
riod prior to and including the base date 
and which was not increased on or before 
that date; 

(2) a price which had been quoted or 
charged to a different class of purchasers 
more than twice during the six months’ pe- 
riod prior to and including the base date, 
and which was not increased on or before 
that date, adjusted to reflect the base date 
differential between the two classes of pur- 
chasers, or 

(3) a price which would have been 
quoted on the base date, under a system of 
quoting prices without further cost compu- 
tation. 


ORDER L-41 
REDRAFTED 


A completely re-drafted Order L-4], 
which limits construction, has been issued 
in simplified form by the War Production 
Board. The new language of the order is 
intended to make the restrictions more 
easily understandable by the public. 

Typical of the language of the revised 
order is its introduction, explaining the 
purpose of L-41: “This order limits con- 
struction. It is necessary in order to con- 
serve materials, construction equipment, 
labor, and transportation. In most cases, # 
except where the construction is of a spe-§] 
cial kind, you must get permission from the 
War Production Board for construction.” ¥ 

The introduction goes on to explain that¥ 
this permission is not to be confused with 
preference ratings or priorities: “If a con- 
struction job is allowed, either because it if 
not of the kind restricted by the order o 
because permission has been obtained, if 
may still be necessary to get preferencé 
ratings for the materials and fixtures which 
are needed. On the other hand, if you havé 
ratings for materials, or materials on hand, 
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WALAAAAA 


* Planes, tanks, guns, and other armament must continue to flow in an 
endless stream to widespread fronts. Now while there is this necessity, 


: steel and other critical materials must be conserved—the more there 
is available, the more implements of war are produced. 
j o 


One way to conserve more of these critical materials is through non- 
metallic wiring as specified in numerous directives by WPB. 


MAKES MORE Porcelain Protected Wiring Systems are the answer. 


These systems are time-proved. They have demonstrated their 


Cc ITI CA L permanence, safety, and economy in thousands upon thousands of 


installations in all parts of the country. Contractors have found 

M ETA LS that porcelain protected wiring systems are simple to install—that 
they assure good profit—that they create good will of customers. 

Porcelain is short-proof and shock-proof—rust- and corrosion-resistant 

—performs dependably in damp, wet, or dry locations. 


F i G | Ti ay G You can handle and speed wiring jobs, beginning now 

for all types of construction. Consider the value of por- 

celain for the future when war's end will mean thou- 

EQUIPMENT sands of industrial, commercial, and residential wir- 

: ing jobs. For details, write to the companies listed 
below. 
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*% ILLINOIS ELECTRIC PORCELAIN CO. x» KNOX PORCELAIN CORPORATION * PORCELAIN PRODUCTS, INCORPORATED 


Macomb, IIl Knoxville, Tennessee Findlay, Ohio 








Porcelain Meets 


WAR HOUSING 


Requirements for 
Non-Critical Wir- 
ing Materials 


The War Housing Critical List, the 
Critical Materials Design Guide, the 
List of Prohibited Items for Construc- 
tion Work, War Department Specifi- 
cations—all require the use of non- 
metallic, or PORCELAIN Ouflét Boxes 
and non-metallic type, or Knob and 
Tube Wiring Construction. 


You can speed installation of every 
wiring job by stocking Porcelain Prod- 
ucts' Porcelain Outlet Boxes, Surfolets 
Knobs, Tubes, Cleats and other non- 
metallic wiring materials. 


Write for your FREE copy of Installa- 
tion Manual on Porcelain Protected 
Wiring Systems. 

eee 
PORCELAIN Propucts, INC. 


FINDLAY, OHIO 


| you may sti!l have to get permission to use | 


them for a particular construction job.” 

In addition to simplifying the regulations 
and instructions, the revised order makes 
the following changes: 

1. The limit construction, in- 
cluding residential, is placed at $1,000. 
Previously, there were separate limits, farm 
considered part of the 


on farm 


re side1 ces not being 
| farm unit. 


2. A limit of $200 is placed on any type 


limit is not authorized by the order. This 
over-all limit formerly was $1,000. 

3. The exception, originally made by 
L-41-b, for the insulating of buildings, has 
been liberalized in accordance with WPB 
policy relating to fuel oil conservation. On 
the other hand, the exception covering the 
conversion of heating equipment from oil to 
coal has eliminated because of the 
tight coal situation. 

4. Minor capital additions under CMP 
Reg. 5 in certain of the more essential in- 


been 


restrictions. 
5. In calculating costs to determine if a 


of used materials, or the value of labor 
furnished free, need no longer be included. 

6. Cost limits now refer to the calendar 
year, instead of to any consecutive twelve 
months period. 

7. Installation of plumbing equipment 
rated on WPB-2631 (formerly PD-851) is 
permitted if the cost is under $200. 

8. Schedule B, listing various kinds of 


be begun without WPB permission, has 
been altered in several respects. Drilling of 
water wells, certain radio facilities, and 
appropriations 


part by defense highway 


have been added. 





OIL PUMPING explosion-proof elec- 

trical equipment, its installation, control 

and maintenance, is the daily routine of 

Jacob Rosenthal, division electrical fore- 

man of the Humble Pipe Line Co. of 
Houston, Tex. 





job is within specified L-41 limits, the cost | 


construction relating to operations of farms. | 
railroads, utilities, mines, etc., which may | 


timber access roads financed wholly or in | 








HERE’S A FINE OPPORTUNITY 
FOR SOMEONE . . . 


THIS PUBLICATION NEEDS A 
PROMOTION and 
RESEARCH MAN 


We're looking for an electrical 
man with a yen to get into adver- 
tising and publishing . . . or an 
advertising man who knows his 
way around in the electrical 
business. 


of construction for which a higher specific | 





dustrial plants are excepted from the L-41 | 


| We've heard all about the manpower short- 
| age, but somehow we've got a feeling that 
there's a man around who would welcome 
this opportunity to get established with one 
of the world's largest publishing houses .. . 
McGraw-Hill. This particular job is vacant 
| only because the man who held it has been 

moved up the ladder. In other words, it's no 
| war baby. 


Here's the sort of a man we're looking for. 
We don't expect to find all these qualifica- 
tions rolled up into one individual, but the 
more you have the better. 


| He likes to write. It's not painful for him to 
kit at a desk and pour out words. He ex- 
presses himself clearly on paper and enjoys 
| doing it. Maybe he has written some adver- 
| tising, edited a house organ, or handled pub- 
licity for a manufacturer—at least enough to 
| 


| get the taste of printer's ink and like the 
| flavor. 


He has a liking for research . . « « 
if he hasn't done much of it, at least he is 
curious enough to want to investigate things, 
and he has the patience and sound grasp of 
elementary mathematics that will enable 
him to supervise tabulations, work out the re- 
sults in chart form, etc. 


He has some technical background. lf he's a 
| full blown E.E., M.E., or something that 
would be fine but all we really insist 
upon is that he has an understanding of 
things electrical . . . can go into an elec- 
trical contractor's shop and have a reason- 
able grasp of what goes on. 


In replying tell us such facts as your age, 
draft status, salary desired and anything else 
that you think will help us fit you into the 
picture. The job is open right now, so the 
sooner the better. 





| ELECTRICAL 

| CONTRACTING 

| Sales Promotion Dept. 
McGraw-Hill Publishing Company 

330 W. 42nd Street, New York 18,N.Y. 
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hi CONTRACTOR Charles R. Hemby, 
is his zs 

F Hattiesburg, Miss., confines his wartime 
trical activities to industrial electrical mainte- 
nance. Latest construction project was 
work at Camp Shelby some dozen miles 

















away. 
r short- 
Sen With issuance of the revised L-41, Or- | 
a one ders L-41-a, L-41-b, L-41-c, and Interpre- | 
* tation No. 1 are revoked inasmuch as their | + ee 
vacant provisions are either incorporated into, or | La oO ra to ry oO n t ro pg @) 
as been altered by, the new order. | ; Fe 
_ it's no 4 
ing for. EL E C T R ICAL 
velifce- | APPOINTED CONSULTANT | | se 
TO WPB DIVISION | INSULATING 
| bgt Gna 
him to The appointment of Kenneth R. Smythe, | een 
He ex- of Baltimore, as Consultant to WPB’s | VA u w i 5 | EF S 
| enjoys Building Materials Division has been an- | 
» adver- Ries Siren of | 
ed pub- nounced by John L. Haynes, Director of | 
ough to the Division. 


like the Mr. Smythe will advise the Division’s 
Lighting and Fixtures Section on produc- 
tion and use of aircraft lighting equipment. 
oie Now serving as electrical and radio engi- 
st he is neer with the Glenn Martin Company, 


Adds Extra Life to Your 


Electrical Equipment 





| things, Baltimore, Mr. Smythe’s former connec- 
jrasp of A . ces : 
onabls tions include a position with the Douglas | 
Whe re Aircraft Company, Santa Monica, Cali- | 
fornia, and the Byllesby Engineering Com- | Fp P 
hny Chickgo. He has beta closely iden- | Intensive laboratory research conducted in collab- 
he's a tified with the aircraft manufacturing in- | * . . ° 
: ‘ha Ridiee the teh caae tee He, Ee wae: | oration with leading electrical manufacturers has 
y insist | member of the RAF in World War I and produced many Pedigree products that exactly 
“ pe was active in hydro-electric and steam : “Ve F : 
rvaset power plant design work prior to entering meet the industry s most rigid requirements. Pedi- 
the aviation industry. ‘ = Sere 
gree varnishes are engineered to the individual 
“a = job —to provide the necessary protec- 
nto the tion for the toughest kind of service. 


so the | A.L.A. WANTS 
YOUR JOURNALS 


The American Library Association 
created in 1941 the Committee on Aid to 
Libraries in War Areas, headed by John 
R. Russell, the Librarian of the Uni- 
versity of Rochester. The Committee is 








The P. D. GEORGE CO. 





faced with numerous serious problems 5200 North Second Street, St. Louis, Missouri 
Dany and hopes that American scholars, scien- | 

tists and professional men will be of con- | 
3LN.Y. siderable aid in the solution of one of 


Call In the Pedigree Varnish Man Nearest You. 


these problems. 
One of the most difficult tasks in 
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A Complete Line of 








Standard color 





OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


eG? ¢ ¢ 


No. 4050 No. 6050 No. 7050 
3051 me * 4051 3052 a 3 “4052 3053 = “4053 3054 vs 4054 35 3057 - "4057 3056 — “4056 


SAFE © ECONOMICAL @ DURABLE © NEAT 


The sizes and design, except for clamps and wire knockouts, 
cundend metal pon — 4 ao a standard type of fixture studs. 
lam supplied with eac! Ox e 
al. Mace ened with fixture studs they withstand over 400 lbs. pull on stud. 
Th Bakelite Outlet Boxes have side and 

142, 14.3. and 12-2 non-metallic sheathed cable, and 14-2, Bre S 122 = 
12-3 CNX Type Cable and one 12 in. Bottom Knockout. 


These covers are penventy thick to obviate breakage in installation or use. 


UNION INSULATING COMPANY, INC. 
FACTORY: SALES OFFICE: 
PARKERSBURG, W. VA. 27 PARK PLACE, N. Y. C. 


BAKELITE 








same as 
Two 


wire clamps hold against 125 lbs. 


L leat: 























Ms, 


‘That TRANSMISSION LINE | 
fact you want is : 








No matter what it may be, you will find complete 
data in this practical handbook for linemen, foremen, 


and other employees of 


home-study and reference volume is filled with the 
facts you need in order to do quick, safe, efficient 


work. 


2nd edition of THE 


HERE 


line departments. This big 





LINEMAN’S HANDBOOK By Edwin Karts 


COVERS: 


Elementary Electrical Prin- 
ciples 

The Electric System 
Distribution Circuits 

Line Materials 

Line Equipments 

Line Protective Equipment 
Line Control Equipment 
Fundamentals of Line design 
Pole-line Erection 
Tower-line Erection 
inspection, oe and 
Maintenance 

Rural Lines 

REA Manual of Operation 
and Maintenance 

Safety Methods in Construc- 
tion of Overhead Lines 
Pole-top Resuscitation 

First Ald Talks 

Accident Prevention 


96 


652 pages, 6x9, 682 illustrations, $4.00 


This handbook covers everything the practical man wants to know 
about every phase of transmission line work. It is a handy volume 
packed with workable plans, methods, kinks, short cuts, tables, 
diagrams and photos, on every aspect of materials, poles, towers, 
stringing, guying, trouble-shooting, first aid, etc, Use it as thou- 
sands of other line department workers have—to check your 
methods against the practice of others, to get fast, dependable 
answers to problems that arise on the job, to brush up on special 
points, and for consistent study to improve your knowledge, grade 
and earnings. 


10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
Send me Kurtz—-The Lineman’s Handbook for 10 days’ examination on 





approval. In 10 days I will send you $4.00 plus few cents postage or 
return book postpaid. (Postage paid on cash orders.) 
BEBE once svccsnccccsccwcccesvescoses UN ebe wo ewed cme ee nbs pevsbeesons 


Adidiess 





POSHtION ...0ccccccccsccccesecssecss Nese neneneconncecdupege chasse cees 
Company 

















& 
AN EAGER EAR is proffered by James 
S. Reily (left), Commission of Public 
Utilities, Shreveport, La., as Frank G. 
Camus, city electrician, Shreveport, tells 
of the successful code panel he led at 
the recent Southern Section Inspectors’ 
Convention at New Orleans. 





library reconstruction after the first 
World War was that of completing 
foreign institutional sets of American 
scholarly, scientific, and technical period- 
icals. The attempt to avoid a duplica- 
tion of that situation is now the concern 
of the Committee. 

Many sets of journals will be broken 
by the financial inability of the institu- 
tions to renew subscriptions., As far as 
possible they will be completed from a 
stock of periodicals being purchased by 
the Committee. Many more will have 
been broken through mail difficulties and 
loss of shipments, while still other sets 
will have disappeared in the destruction 
of libraries. The size of the eventual 
demand is impossible to estimate, but 
requests received by the Committee al- 
ready give evidence that it will be enorm- 
ous. 

With an imminent paper shortage at- 
tempts are being made to collect old 
periodicals for pulp. Fearing this pos- 
sible reduction in the already limited 
supply of scientific and technical jour- 
nals, the Committee hopes to enlist the 
cooperation of subscribers to _ this 
journal in preventing the sacrifice of this 
type of material to the pulp demand. It 
is scarcely necessary to mention the ap- 
preciation of foreign institutions and 
scholars for this activity. 

Questions concerning the project or 
concerning the Committee’s interest in 
particular periodicals should be directed 
to Dorothy J. Comins, Executive Assist- 
ant to the Committee on Aid to Libraries 
in War Areas, Library of Congress 
Annex, Study 251, Washington 25, D.C. 








COPPER ORDER 
AMENDED 


The War Production Board has issued 
Supplementary Order M-9-c-4, as amended, 
changing. the status of various copper 
| articles. 


The amended order is no longer applica- 
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ble to copper or copper base alloy pipe, 
tubing or fittings in a building or structure, 
unless the installation is for plumbing, heat- 
ing or cooking purposes. Under the nar- 
rowed scope of the order it will not be | 
necessary under any conditions for the Cop- 
per Divis ss on the installation of | 
air-conditioning, refrigeration or industrial | 
processing systems. 

The amended order also prohibits con- 
tractors from using copper or brass nails, 
screws, nuts, bolts, rivets, washers and ex- 
pansion shields for construction and repair 

to buildings. However, stores are per- 
Vs, ‘ mitted to dispose of their supplies of these 
items to anyone for the balance of 1943, but 
after that only on a rating of AA-5 or 
higher except for an additional $25 worth 
on luwer or unrated orders. 


a 


‘ames 
ublic 
kG. 

tells RESTRICTIONS ON 


ed at 


ctors’ MICA USE 


Because of a serious depletion in stock- 
piles of better qualities of mica, the War 
Production Board has acted to conserve 

first supplies of this material. Users of high- 
quality mica are being notified that the 


pleting : F ° 
1erican board will undertake to provide only suffi- 
eriod- cient quantities of these qualities to main- | 


tain consumption at the average rate main- | 
tained during the first nine months of 1943. 
This policy will become effective about De- 
yroken cember 1, 

Stockpiles of the better qualities of mica 
far as have deteriorated sharply since the first of 
rom a the year, the board announced. Average 
sed by consumption of good stained mica and bet- | 
1 have ter qualities for the first eight months of | 
es and this year has been more tkan 50,000 pounds 


or sets in excess of receipts. As a result, Govern- 
uction ment stocks of certain types of mica used wis 
ii capacitors are at the vanishing point. 1 ee0e 


uplica- 
oncern 


nstitu- 


entual 
2, but 
a Victories on many fronts point to the day when power and 
communication companies will be faced with the peacetime 
— problem of extension and re-habilitation. ; 
t old Today many utility companies are planning for the future 
: pos- Thisbookletonthe | and these plans of necessity call for high quality tools and 
onieell os on Ebon argh equipment, for linemen and electricians. 
jour- % abla seals Mathias Klein & Sons are busy making the tools and equip- 
st the a :' last longer—give ment they have always made. When the war is won, this 
this _ se gle capacity will be available to produce tools and equipment of 
of this | ‘the same high quality that has characterized the name Klein 
id. It | “since 1857.” 
> | ASK YOUR SUPPLIER 
Foreign Distributor: International Standard Electric Corp., New York 
ct or 
est in 
rected 
\ ssist- 
raries 
igress 


pA 


TWO ACTIVE MEMBERS of IAEI 
attending the Eastern Section Nineteenth 


Annual Meeting are: W. J. Mahan, past 

president of the International Ass’n., M S 

now member of Executive Council, and athias] & ons 
TAEI representative on NFPA, Emer- 

gency and Safety Code Electrical Com- Established 1857 Chicago, Ill., U.S.A. 


mittees; and J. M. Turnbull, chairman 
of western N.E. chapter and member of 3900 BELMONT AVENWE, CHICAGO 2386, ILLENOES 


convention executive committee. 
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@ Forms smooth, neat- 
looking bends up to 
180° 

@ Special clamping 
device stops kinks 

@ Sizes for © thin-wall 
conduit (EMT); rigid 
conduit & pipe; all 
types of tubing 


Use 
GREENLEE 


Hand 
Benders 


@ Fast, easy to operate 














Forming small-radius bends in tubing, 
conduit, or pipe, without wrinkles, kinks, 
or serious distortion, is a simple task with 
Greenlee Hand Benders. They form neat 
bends for sharp nooks and corners... 
save up to 75% in time and material on 


many jobs. Special clamping device pre- 


vents slipping ... stops kinks. There’s a 
size for most jobs, including powerful 
hydraulic benders for conduit and pipe up 
to 414" size. 


WRITE FOR NEW 
CIRCULAR S-120 






GREENLEE TOOL CO. 
1752 Columbia Ave., Rockford, Ill. 
Please send full details on Hand Benders — 
Circular S-120. Also data on hydraulic 
Benders [] Pipe Pushers [] Cable Pullers () 
Knock-out Punches and Cutters [). 









Company 
Address 


Ma ee ee ee eee ee ee ee eee ee 
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Industry stocks are also reduced, in prac- | 
tically all cases, to a minimum working in- | 
ventory. 

There are six types of mica of which | 
supply is shortest. They are: No. 4 clear 
and slightly stained block, No, 5 fair stained | 
block, No. 54 fair stained block, No. 54} 
good stained block, No. 5 fair stained film, | 
and No. 54 fair stained film. All of these 
are used almost entirely for condenser 
films. The insufficiency of these types of 
mica has compelled the Mica-Graphite Di- 
vision of the War Production Board to 
draw on other types of mica as substitutes 
and it will not be long before suppliers will 
be unable to meet demands for mica. Up to 
now the Mica-Graphite Division has filled 
all requests for allocation and it is not 
aware of any case where necessary war 
production has been held up’ because mica 
could not be supplied. 


INTERPRETATIONS OF 
PRICE REGULATIONS 


The Office of Price Administration dis- 
tributed the 28th of a series of pamphlets 
digesting interpretations of specific sched- 
ules ‘and regulations, other than the General 
Maximum Price Regulation and Maximum 
Price Regulation No. 165—Services. Of 
special interest to the electrical industry 
are items 80, 82, 84 and 85— 
*80—Outdoor and indoor substations. 
The term “outdoor and indoor substations” 
in Appendix A of the Regulation refers | 
only to portable substations enclosed in| 
metal cages. Therefore, a sale of a port- 
able electrical substation located in an 
establishment without the good will of the | 
business, is covered by the Regulation as | 
a sale of “machines and parts”. However, | 
permanent substations, which are in the 
nature of fixtures to real property are not 
covered by the Regulation. 

82—Rebuilt motors. Rebuilt motors are 
“machines and parts” within the meaning of 
the Regulation. The applicable base date 
governing sales of rebuilt motors is March 
31, 1942, Appendix B, Section 1390.33. 











THREE SPEAKERS at Eastern Section 


IAEI annual meeting in Providence, 

R. 1., are, left to right: M. M. Brandon 

of Underwriters Laboratories, R. B. 

Shepard now of WPB and Chief Elec- 

trical Engineer of U. L. Inc. and R. S. 
Moulton of NFPA. 








SIMPLICITY PLUS! 
NEW NON-INDUCTIVE 
CABLE RACK for 
INDUSTRIAL PLANT 

WIRING 


wo 








Standard 
D-F 3- 


Cable sizes 

from 

5/16” 

to 23%” weeds 
Radically different, the new M. & W. Non- 
Inductive Cable Rack is designed for A.C. or 
D.C. systems. Racked cables only partially 
surrounded by metal eliminates any chance of 
induced current in the rack. Impedance re- 
duced with cables mounted in delta formation. 
Rack of one-piece construction . . . installa- 
tion of cables made quick and easy through 
the use of split bearings. 


Send today for Bulletin C-S-51 . . . describes 
these and other M. & W. items. 
Hook-Mounting and Bar-Type Cable Racks e 
Messenger Wire and “Bull Dog’’ Conduit 
Hangers @ “Bull Dog’’ Insulator Supports @ 
Ground Clamps 





THE M. & W. ELECTRIC 


MANUFACTURING CO., INC. 
EAST PALESTINE, OHIO 














»D- 
SEND FOR THIS 
HELPFUL DATA ON 


GEDNEY 





RAO SULDING + RADIO CITY - NEW YORK, N. Y. 


| 
Pak : yoine 
~GEDNEY ELECTRIC COMPANY 





"Gedney Fittings Fit" 
SOLD THROUGH WHOLESALERS 


GEDNEY ELECTRIC COMPANY 
RKO BUILDING NEW YORK 20, N. Y. 
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A VITAL PART OF 


CODE PROBLEMS occupy between 


Pineinal, “Balding Trades” Scbocl | HER “MAKE-UP” IS 
| 
| 


Detroit; and Charles Kenig, Electrical 


am) League of Cleveland, Cleveland, Ohio, 
jon- at recent War Conference of Western | IRVIN GTON INSULATION 
ste Section, IAEI in Chicago. | 








ally 
» of | a 
a ee ee | — ag Se re oe of the 
mx ; or “Gibson irl” Automatic Emergenc 
_" 84—Increase “e labor costs. Section | Radio Transmitter of Bendix iain, bah, 
1390.7 provides a formula for determining | important wiring and electrical construction 
bes the maximum price of a machine or part | are protected by Irvington insulation. 
for which the manufacturer had no published kc: iia hi lif , : 
it or confidential list price in effect on Octo- | Pes ace ccadnone bok nA oo oe 
ber 1, 1941. Where the a 4 commod- | dependability and ability to stand up under 
ity for which a maximum price is deter- | 4 variety of adverse conditions—water, damp- 
mined under this section is increased due | ness, extreme changes of temperature, and 
to labor inefficiency, the manufacturer may | physical abuse. Because of this, preference was 
. increase his maximum price of the partic- given to three Irvington Products which today 
ular. commodity to reflect the increased | are providing satisfactory insulation. 
labor cost, since a change in efficiency of 
— labor will necessarily affect his estimate HARVEL 612-C INSULATING VARNISH 
of labor hours. The increased price for | Bendix radio engineers preferred 612-C be- 


cause their experience had proved that it 
has exceptional ability to withstand high volt- 
ages, humidity, and charring from high voltage 
flash-overs. 


the commodity must be reported pursuant 

to Section 1390.18 (g). 
85—Discounts—sale through agent. 

Under Section 1390.20, a seller may not 


change his customary discounts or price Other advantages which have led many lead- 


differentials among his classes of purchas- en. ee ry ena of a eee & rr 
ers. Where a manufacturer who formerly ies yi edie I premdiewee. dapnenyalindiacer: 

Id the machines direct to the customer on apgeicattons tarnehying mates rete perp 
$0: » | merizes to a solid, infusible state; will not 
now sells through a sales agent who does | soften or “throw-out’ of armatures and other 
not take title to the machinery, the sales equipment operating at high peripheral speed; 
agent is bound by the customary discounts | has exceptional penetrating power; has good 
of the manufacturer. electrical properties; contains no objectionable 
solvents and has high resistance to acids, alka- 
lies, oils and moisture. 


| IRV-O-VOLT VARNISHED TUBING ~— var. 
FLASHLIGHT BATTERIES | nished inside-and-out cotton fabric obtainable 


| im types corresponding to A.S.T.M. grades 
FOR FARM USE A-1, B-1 and C. Irv-O-Volt tubing retains flexi- 
bility at ordinary operating temperatures; will 
withstand considerably higher temperatures in 
semi-rigid or rigid installations. 


IRVINGTON VARNISHED CAMBRIC_1, “THE GIBSON GIRL"... virtually fool- 
addition to possessing high dielectric strength,  °"°°f emergency transmitter which auto- 
Irvington Varnished Cambrics are tough and matically sends out SOS signals. It is used 
exceptionally resistant to acids, moisture and >Y Army Air Forces Flying Crews on 


abrasion. Rigid control of varnish formula- °¢&2"~9°ing missions. A hydrogen-filled 
Neoprene balloon or a collapsible kite 





Manufacturers of flashlight batteries have 
been directed to distribute approximately 
20 per cent of their fourth quarter produc- 
tion to farmers. Purpose of the directive is 
to make flashlight batteries immediately 
available to farmers throughout the country 
to assist them in the care of young stock 
during the winter months, 








Batteries now are being made at ap- | tions and careful selection of base materials 
proximately 50 per cent of the pre-war out- | insure their quality. Pith Pg QUOERG, 95 / Fraer ee 
put and this directive makes about normal You too, can improve your product by using ee ahs 
rural consumption available through farm | one or more of Irvington’s many insulating IRVINGTON VARNISH & INSULATOR CO 
outlets. Manufacturers are directed to al- | materials. For information on the complete Irvington, New Jersey, U.S.A : 
locate specific numbers of batteries among | Irvington line send for catalog and additional Plants at Irvington, W.J., and Hamilton, Ontario, Can. 
farm distribution outlets on the basis of | Jiterature. Write Dept. 96. Representatives in 20 Principal Cities 


LERS | Past purchases or other equitable methods. 
The directive does not change operation 
ANY | 0 preference ratings in any other particular 


N.Y. | and AAA and certain other orders are not es IRVINGTON 


eee | affected. 





INSULATION | 
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ae a 
FOR 


PLANES 
TANKS 
SHIPS 


ECONOMIZE ON TIME 


ONE SOURCE OF SUPPLY ... 
ONE ORDER 


(KNOX). ...CAN SUPPLY ALL 


YOUR WIRING NEEDS 
WRITE FOR COMPLETE INFORMATION 


KNOX PORCELAIN CORP. 
KNOXVILLE .TENN..U.S.A. 
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AN ULTRA-SAFE electrical system is 

the goal of M. L. “Irish” Levy, elec- 

trical engineer for Higgins Industries, 

Inc., New Orleans, La. Since the aver- 

age wartime shipyard worker knows little 

about electricity and its hazards he must 
be protected. 


OVERSIZE CONTACTORS 
RESTRICTED FURTHER 


To. prevent unnecessary use of oversize 
contactors on electric motor controllers, 
General Conservation Order L-250 has been 
amended by the War Production Board. 
The order formerly permitted the use of 
oversize contactors for any controllers in 
Appendix A under specified conditions. As 
amended, L-250 permits the use of over- 
size contactors under the same specified 
conditions only for controllers listed in 
Tables 1 and 4 of the Appendix. 

In addition, the same size controller must 
be used for 380 volt service as for 440 volt 
service, except that the next larger size 


may be used where the full load motor cur- | 
rent at 380 volts exceeds the rating of the | 


controller. 

Interpretation 3, issued with the amend- 
ment, states that controllers covered by 
L-250 include both those assembled with 
other apparatus and those mounted indi- 
vidually. 


CENTRAL MATERIALS 
RESERVE ESTABLISHED 


Beginning with the first quarter of 1944, 
all allotments of controlled materials for 
construction and facilities, save to certain 
specified military, naval and other pro- 
grams, will be made from a central mate- 
rials reserve to be established for this pur- 
pose by the Requirements Committee and 
administered by the Facilities Bureau. 

Within the reserve to be established, 
maximum quantities of controlled materials 
will be earmarked for each claimant agency, 
including firm allotments for approved pro- 
grams and a modest allowance for miscel- 
laneous non-programmed requirements. The | 
central reserve will exceed the aggregate | 
earmarked quantities of controlled mate- 
rials by an amount calculated to satisfy | 
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How to 

save time 

by doing 
more reading 


That is a profitable paradox 
for you. More true today than 
pethaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the 
advertising pages. 


Just one new idea gleaned 
from these pages . . . a method 
for doing something better or 
faster or easier or at lower cost, 
may alone save you far more 
than a year’s reading-hours in- 
vested in this and other worth- 
while business papers. 

Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
significant . . . with time so 
precious today. 


* 


Good advertising speeds infor- 
mation from those who have 
it... to those who need it. 


* 


McGraw-Hill 
Publishing Company, Inc. 


330 West 42nd Street 
New York 18, N. Y. 
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emergency requirements that might arise 
during the quarter. 

Controlled materials earmarked for a 
claimant agency will not be transferred 
without that agency’s approval and the 
Facilities Committee must approve in ad- 
vance allotments from the non-earmarked 
portion of the reserve. 

The new controls set for the first time an 
over-all limit on the amount of materials | 
that will be available for construction and | 
facilities. Previously, a claimant agency, 
once it had been allotted its quarterly share | 
of controlled materials, could apply them 
as it wished to its approved programs. 

Considerable saving of paper work and 
time in processing applications will result 
from the new method, WPB officials said. 


LIMITATION ORDER ON 
VISES POSTPONED 


The effective date of Schedule VI of 
Limitation Order L-216, which was origi- 
nally issued September 7, and reduced the 
number of types and sizes of vises which 
could be manufactured from approximately 
165 to about 40, has been postponed until 
January 1, 1944, by the War Production 
Board. 

Since the schedule was issued, it has been 
called to the attention of WPB that the 
manufacture of certain types and sizes of 
vises needed in the war effort is forbidden. | 
Hence, it was decided to postpone the ef- 
fective date of the schedule and meanwhile 
conduct a poll of the vise industry to ascer- 
tain what changes should be made in the 
schedule. All suggestions received will be | 
given consideration. Postponement of the | 
effective date of the schedule pending re- 
ceipt of these comments will avoid imposi- 
tion of undue hardship on any manufacturer, 
the Tools Division said. 

The original purpose of issuing Schedule 
VI was to conserve critical materials and 
man-hours. 











PROSPECTIVE RULES for Code treat- 
ment of electric welders were outlined 
to Western Section, IAEI members by 
L. W. McCullough, New York City, 


chairman, Technical Subcommittee on 
Electric Welding of the Electrical Com- 
mittee, NFPA. 
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BETTER LIGHT 


BETTER SIGHT 


N. question of it! Light is in the 
fight! It is ready to help you win pro- 
duction battles. 

Make the most of it by using it 


| correctly—to speed up production~- 


to keep workmen more efficient— 
to eliminate fatigue, cut down spoil- 
age, reduce accidents. 

Where skill and precision count, 
proper illumination is a job for engi- 


Sold Only Through Electrical Wholesalers 


A + 


STOCKLITE 


a eee 
i i 


FLECTRIC 


O--- Ff ie tS | N Att 


HIGHLITE 





PRI 


‘Calter Fight! 


neering specialists. Goodrich puts 
them at your service—with the wide 
variety of porcelain enameled fixtures 
that answer every industrial lighting 
requirement. 

Serving essential industries is the 
number one job of Goodrich Illumi- 
nating Engineers. Let them help you 
make the most of light as a fighting 
tool. Write us. 





An 


VAPORLITE 





REFLECTO FLOODLIGHT 


COMPANY 


Ny ft? 2 C4 





GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO 41, ILL. 











HULLHORST 
UNDERCUTTER 





PORTABLE NO. 62 


@ Here is a light weight—com- 
pact—handy—portable mica un- 
dercutter ideally suited for indus- 
trial maintenance men and motor 
repair shop crews. 

LIGHT WEIGHT —weighs only 4 


Ss. 
COMPACT — Gets into smaller 


spaces. 


CAPACITY — undercuts horizontal 
commutators up to 30” dia. 


MOTOR -Light, powerful, ball bear- 
ing equipped. 

SMALL CUTTER—atiows smooth 
operation, gets closer to riser—lower 
cutter cost. 


BLOWER -—aAmple for blowing mica 
dust away for best visibility. 


SIMPLICITY —Frewer parts than 
most undercutters—no flexible shafts 
to give trouble. 

The price ‘ofthe No. 62 Undercutter 
with 110 Volt Universal DC motor or 
25to 75 cycle,AGeincludes carrying 
cage, bar, screw driver and 20 Hull- 
horst High Speed Steel (14"’) Cutters 
—4 each of .015”, .025’, .030, .035” 
thickness or assorted as you want 
them. Also furnished with 220 Volt 
Universal motor at slight increase in 


es: HULLHORST 
Mica Undercutter No. 10 


A compact, high production, under- 
cutting machine, handling armatures 
up to 62” in dia. and shafts up to 
1734" long. Built specifically for 


manufacturers and large electrical 
service shops. 





HULLHORST 
High Speed Steel 
Commutator Saws 


An adequate supply of all important 
standard sizes in carried in stock. 
Specify Hullhorst for—faster cutting 
— longer life — adaptability to all 
types of Mica Undercuitters. In order- 
ing give diameter, hole, thickness 


and purpose for which intended. 


HULLHORST 


MICRO TOOL CO. 





Division of 
TOLEDO STANDARD COMMUTATOR 
2242 SMEAD AVE. 
TOLEDO 6, OHIO 


co. 
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MANUFACTURERS 
a 


WESTINGHOUSE 
CHANGES 


Westinghouse Electric and Manufac- 
turing Company has announced the ap- 
pointment of C. A. Smith and H. W. 
Tenney as assistants to. Thomas I. 
Phillips, vice president of the East Pitts- 
burgh Divisions. Mr. Smith will assist 
in the administration and coordination 
of manufacturing activities. Mr. Tenney 
will help coordinate vital wartime engi- 
neering activities. 

Peter L. Lenz has been named man- 
ager of the Middle Atlantic District 
Manufacturing and Repair Department. 
He was formerly manager of the Home- 
wood Manufacturing and Repair plant, 
Pittsburgh, and he will now make his 
headquarters in Philadelphia. 

R. F. Tucker and Adolph Frankel 
have been appointed as staff assistants 
to the manager of the Westinghouse 
Lamp Division, with headquarters at 
Bloomfield, N. J. 


G-E APPOINTMENTS 


General Electric Company has appointed 
T. O. Eaton manager sales, Power 
Transfermer Section at G. E.’s Pitts- 
field Works. He became affiliated with 
General Electric in 1925 
when he joined the 
Drafting Department at 
the Company’s Schenec- 
tady Works. The fol- 
lowing year, he entered 
the Test Course there 
and in 1939 was trans- 
ferred to Pittsburgh as 
a Switchgear Specialist. 
He remained in that 
city as a member of the 
Industrial Sales Department from 1933 to 
transferred to Phila- 





T. O. EATON 


1938 when he was 

delphia. On the first of this year, Mr. 
Eaton was appointed assistant manager of 
sales, power transformer section, Pittsfield. 


E. D. Monk, Mr. Eaton’s predecessor, 
who has been with the company 34 
years, will continue as a member of the 
Section for consultation and_ special 
duties. 


Wallace K. Brown, former vice-presi- 
dent in charge of Procurements for the 
Crocker-Wheeler Electric Manufactur- 
ing Company, has been made manager 
of the New York District sales of the 
Crocker-Wheeler Division of the Joshua 
Henry Iron Works office there. 





102 engineers and scientists 
make the 


STANDARD 
HANDBOOK 
for 
ELECTRICAL 
ENGINEERS 


dependable and practical for you 











Archer E. Knowlton, 
Editor-In-Chief 
Associate Editor for 
Engineering, 
Electrical World 
7#h Edition, 2303 
pages, 6x9, 1700 Illus- 
trations, 600 tables, 

$8.00 


ERE is the 
great standard 
reference work of 
all in the electrical | ° 





SEVENTH EDITION 
section fully re- 


v 
engineering profes- § © whole new sections; 
sion ~ whose work po ee XS 
in industry or engi- = acs 
neering touches on " cry wection treated by 
this field. Its 2303 ff . Oe Sieuts taseer Oh 
pages present a agrams 











handy - reference 
compilation of prac- 
tical, usable data from all fields of elec- 
trical engineering practice, plus the most 
frequently required fundamental theory, 
units, and systems of measurement, made 
dependable by the work of more than 100 
engineers, scientists, teachers, and other 
authorities. 


Thousands of useful facts in these 


26 BIG SECTIONS 


Power Distribution 





Units and Conversion 





Faciors Wiring Design—Com 
a ee Magnetic —— * aaaee 
ircuits ria 
Measurements Ilumination 
er “cen of Mate- —— Power Ap- 
rials plications 
Circuit Elements Electric Heating and 
| Transformers, Regula- Welding 
| tors and Reactors Electricity in Trans 
Alternating - current portation 
Generators and Mo- ee” 
tors ectrometallu 
Direct-current Gener- Batteries 
a —_ and a wee ae and 
ectifiers an n- ‘elegrap 
verters Electronics and Elec- 
Prime Movers tron Tubes 
Power Plant Eco- 7 aS _ Sonia 
nomics mmunication 
Power System Elec- Codes and Standard 
trical Equipment Practices 
Power Transmission Electrophysics 
b J 
10 DAYS’ FREE EXAMINATION 





McGRAW-HILL BOOK CO., Inc. 

330 W. 42nd St., New York 18, N. Y. 

Send me the Standard Handbook for Electrical Engineers, 
7th Edition, for 10 days’ examination on approval. In 10 
days I will send $8.00, plus few cents postage, or return 
book postpaid. (We pay postage if you remit with order.) 


Name 


Address 


I NE I ine a v0 i vin winsin sd 8c scdccegin 


PRE as 5n bGhses.ckbspessdnansodcoab 
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WESTINGHOUSE SUPPLY 
APPOINTMENT | 


Westinghouse Electric Supply Company, | 
New York, announces the appointment | 
of M. P. Nickerson as general apparatus | 
and supplies manager. 
He will have complete 
responsibility for the de- 
velopment, coordination 
and promotion of appa- 
ratus business nation- 
ally. 

In 1925, he joined 
Wesco Boston as Stores 
Manager. Five years 
later he was made as- 
sistant sales manager 
in the Cleveland district. Two years later, 
in 1932, he was transferred to the Eastern 





NICKERSON 





District, New York, as assistant to the 
District manager and in 1937 was moved 
to headquarters and put in charge of syn- 
dicate business for the company. 


COPPERWELD ORGANIZATION 
CHANGES | 


In recent organizational changes, the 
Copperweld Steel Company, Glassport, | 
Pa., announced the appointinent of Wm. | 
W. Ege as general manager of sales suc- | 

| 
| 
| 
| 


ceeding W. J. McIlvane, 

now executive  vice- 

president. Mr. Ege was 

formerly Western sales 
manager with headquar- | 
ters at Chicago. | 
Paul Van Wagner, at | 
present vice-president in | 
| 





charge of export sales, 
is succeeded by Henry 





. Oberle, who assumed | 
WM. W. EGE the duties of Eastern | 
sales manager. Prior to his recent ap- | 
pointment, Mr. Oberle was with the | 
Queensborough Gas and Electric Com- | 
pany. 

P..A. Terrell was made assistant to the | 
executive vice-president in Glassport. 

Erich G. Elg was named to the posi- 
tion of Western sales manager, succeed- | 
ing Mr. Ege. | 


CUTLER-HAMMER APPOINTMENTS 


Cutler-Hammer, Inc. of Milwaukee, 
Wis., has announced the appointment of 
W. E. Addicks as manager of the New 
York District Office. Prior to this 
appointment Mr. Addicks was in charge 
of the Boston Sales Office. 

C. V. Topliffe has been made manager 
of the Boston District Office, succeeding 
Mr. Addicks. | 


United States Rubber Company, New 
York, announces the appointment of 
Harold J. MacDonald as manager, job- 
bing sales, and Howard F. Johnson as 
manager of branch sales with offices at 
1230 Sixth Avenue, New York. 


Sylvania Electric Products, Inc. an- 
nounces the appointment of John P. 
Waters as advertising manager of the 
Lighting Division. Mr. Waters was 
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trobe 


PRODUCTS 


Wk FLOOR BOXES ®& WIRING SPECIALTIES ® 





NO. 252-R TWO 


NO. 110 LATROBE 
WATERTIGHT BOX 


Quickly installed—just attach wires 
and fasten on cover plate. No small 
screws, receptacle straps or filler 
plates to bother with. 


GANG BOX 


Two gang adjustable floor box with 
No. 208 receptacle in one section. 
One cover plate with %” flush 
brass plug and the other cover with 
2” flush brass plug. 









Safe, Economical, Easy 
to Install 


Latrobe Floor Boxes and wiring specialties are designed for com- 
mercial, industrial and residential use. They may be quickly and 
easily installed—real time-savers—and may be depended upon 
for long trouble-free service. Write today for complete catalog 
and price list of Latrobe Products. 


NO 280 NOZZLE 


In No. 200 Cover Plate Ten Amp. 
250 Volt receptacle in Brass Hous- 
ing, mounted on '%2 in. brass pipe 
extension 3 in. long. Furnished with 
longer pipe extension if desired. 













NO. 470 "BULL DOG" PIPE 
OR CONDUIT HANGER 


Made of high grade malleable iron 
—Strong and sure. Will hang pipe 
Ye", ¥%" or 1” to %” steel beam. 





BULL DOG KEYSTONE 
Insulator Supports FISH wes 
made of malleable Flat steel wire 
i highly tem- 
iron. ate 





FULLMAN MANUFACTURING CO. 


LATROBE . . . PENNSYLVANIA 
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“We can change 
any fitting 
without dis- 

turbing conduit— 





—because we 
use KONDU!” 


You can lift any box out of 
the line and put in another, 
without disturbing conduit—but 
only if you're using Kondu. Or 
if necessary, you can install a 
conduit line before the fittings 
are delivered. Every Kondu 
box is a union. 


You can attach either Thin- 
Wall or Thick-Wall conduit 
at ANY outlet of ANY Kondu 
fitting—making either a Thread- 
less or Threaded connection. 
Just slip out one bushing, and 
put another one in. No extra 
parts are needed. 


Vibration-proof, Kondu holds 
permanently tight, in perfect 
alignment. Quickest to install. 
Practically unbreakable—100% 
re-usable. 


Write for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 








formerly assistant director of advertising 
and promotion at Armstrong Cork Com- 
pany. 

Mr. Waters takes.a position vacated 
by B. K. Wickstrum, who has accepted 
a special sales assignment reporting di- 
rectly to Robert H. Bishop, general 
sales manager of the Lighting Division. 


BullDog Electric Products Co., 
Michigan, announces the appointment of 
Horace E. 
manager of the 

new appointment, 


company. Under his 


Paul, St. Louis and Kansas City. 
Fritschle has been Chicago district man- 


ager since 1938 and will continue to 
make his headquarters at the Chicago 
office. 


Republic Steel Corporation, Cleveland, 
announces the appointment of Harvey 
A. Craig as district sales manager in the 
Los Angeles district. Arthur C. Geldner 
will’ be assistant district sales manager. 
many Mr. Craig was vice 


For years 


| president of Rheem Manufacturing Com- 








pany, Richmond, Calif. 





| Corrosion and 


Electrolysis 


power losses, rail and fastening 
rioration and protection of its positive 
and negative underground power cables. 

In general, electrolysis conditions due 
to stray railway currents can be mini- 
mized or corrected by adjustment of the 
loads and loading periods of the various 
railway substations: by the use of a well 
designed return system embracing per- 
haps insulated feeders between various 
rail points and the negative bus; use of 
resistance grids in some feeders and of 
insulated return feeders between the 
various underground structures such as 
water pipes, electric cable sheaths, 
pipes, telephone and telegraph cable 
sheaths, etc., and the negative bus. The 


latter feeders to the underground struc- | 


tures are generally called “drainage 

feeders” to distinguish them from the 

“negative feeders” to the rails. 
Sometimes non-reversing relays are 


placed in the “drainage circuits” to pre- | 
vent reversals of current from the rails | 
during substation light load and shut | 
down periods. All of these circuits | 
usually carry relatively large currents at | § 
relatively low voltages since the entire 
railway substation load must pass 
through these feeders. A typical substa- 
tion may have an average off peak load | 
of 1,000 amperes, 750 amperes of which | 





E 


Detroit, | 
Fritschle as midwest division | 
he will supervise and | 
direct the activities of the BullDog dis- | 


trict offices in Chicago, Milwaukee, St. | 
Mr. 


[FROM PAGE 35] | 


dete- 


gas | 






FOR MODERN 


EFFICIENT 
LIGHTING 














See ete 


(ACME FLUORESCENT 
LAMP BALLASTS 


! 
| Now available in designs and sizes to meet W.P.B. 
| regulations. Write for Bulletin 157-157A 








COLD CATHODE 
LIGHTING TRANSFORMERS 


Familiarize yourself now with this new form of 
| lighting. Write for Bulletin 162. 


| THE ACME ELECTRIC & MFG. CO. 


CUBA, N. Y. CLYDE, N. Y. 


HOW TO handle every 
type of electrical job 








—quickly 
—accurately 



















Thousands have used 
|} this famous handbook 
las a working guide of 
everyday usefulness. 
Now it is ready to help 
you too, in a big 6th edi- 
tion —- 600 pages larger — 
up-to-date — more than 
ever the one great pocket- 
book of practical electri- 
city for you. 


Croft's AMERICAN 
ELECTRICIANS’ HANDBOOK 


Revised by C. C. Carr, Pratt Institute 


This book is packed from cover to cover with 
the facts every man doing electrical work needs 
to have constantly at hand—from fundamen- 
tals of electricity to remedies for electrical 
| equipment troubles. Helps you install commer- 
| cial electrical apparatus and materials intelli- 
gently, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 


10 DAYS’ FREE EXAMINATION 


1600 pages, 1177 
illustrations, $5. 





| MeGraw-HIIl Book Co., Inc., 330 W. 42nd St., New York 


send me anit American Electricians’ Handbook for 10 

* examination on approval. In 10 days I will send 
$5.00 plus few cents postage or return book postpaid. 
(Postage paid on cash orders.) 






Name ... ooo 
Address ......+.. eeve 

City and State......... speddsdecesacuss. cvedewcnneceel 
Position .....-+++ OCC Cees esecesocoees cosveccosees . 


Company 
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| structure will not only in itself be harm- 
i less but will actually cause the counter- 


may be returned directly from the rails 
and 250 amperes of which may be re- 
turned from the underground pipes and 
cable sheaths over the “drainage feed- 
ers.’ The overall drop in the return 
circuits from the street car wheels to 
the negative bus may be 20-volts. 

What is an “objectionable current?” 
Any direct current no matter how small 
is objectionable when it discharges from 
the surface of a pipe or cable to sur- 
rounding earth. A few micro-amperes 
discharging from a small hole in a pipe 
coating or in a jute covering on a Jead 
sheathed cable may cause failure of such 
a pipe or cable within a year. On the 
other hand, hundreds of amperes flowing 
along a pipe or cable run may not be 
objectionable, in fact it may be desirable. 

It has been definitely proven that di- 
rect current in moderate amounts if 
“collecting” on the surface of a metallic 


acting of natural galvanic action, thus 
protecting a pipe or cable from natural 
corrosive action. While stray currents 
from street railways years ago were re- 
garded as a nuisance, later it was recog- 
nized that these same currents were af- 
fording underground pipes and cables 
untold protection from natural corrosion. 
It was further discovered that to protect 
a pipe or cable from natural corrosion 
when “stray currents” were not avail- 
able, it was possible to artifically gen- 
erate “stray current” by use of low 
voltage generator connected so that the 
pipe or cable to be protected was made 
negative or cathodic to the surrounding 
earth. This process is called “Cathodic 
Protection.” If such a system is not well 
designed, maintained and operated, it is 
possible for the currents involved to 
damage neighboring metallic structures 
and the structure intended to be pro- 
tected. “Cathodic Protection,” while a 
very useful and proven electrical process, 
should not be attempted by anyone not 
expert in its fundamentals. 


Electrolysis from Welding 


Stray current electrolysis conditions 
can be caused by industrial electric weld- 
ing operations. If the positive and nega- 
tive connections are made directly onto 
the piece of metal being welded, there is 
little likelihood of stray welding cur- 
rents if the generator windings are in- 
sulated from ground. However, if one 
leg of a welding generator is “grounded” 
near the generator, even with a sizable 
return wire to the work, there may be 
appreciable “stray currents” between 
the work and the generator “ground” 
caused by the voltage drop in the cable. 
[Continued on page 106] 
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Look at the Features 


1. Small in diameter — Saves 
space. 

2. Superaging— Long life, no 
oxidation. 

3. Easy pulling — Hard, 
smooth finish. 

4. Heat resistant — Rated 60 
deg. C. 

5. Free stripping — Speeds 
splicing and soldering 

6. High dielectric strength— 
720 volts per mil, test re- 
sult 

7. Flame proof — Will not 
support combustion 

8. Insulation — Tensile 
strength of 2000 Ib. per 
sq. in., test result 

9. Many colors—Same range 
as Type R wires 

10. Oilproof — Unaffected by 

oils, water, acids, alkalies 


11. Attractive — Retain fine 
appearance 

12. Self-protecting—No braids 
necessary 





LAMENOL Building 

Wire is not a new and 

untried product. It was de- 

veloped before the war and 

has been used in all sorts of 

buildings. What is more, wires 

with Flamenol thermo-plastic in- 

sulation have been used for a 

much longer time—switchboard 

wire, wire for signal circuits, ma- 

chine tools, etc. It is approved by 
the Underwriters’. 


Flamenol Building Wire is avail- 
able now in sizes 14 to 1,000,000 
CM. (Resins are permitted for 
electrical conductor insulation 
wherever copper is allocated.) Use 
this wire for the war-purpose jobs 
you are handling. It is easy to use 
and will give long service. 


For further information see the 
nearest G-E Merchandise Distribu- 
tor or write to Section W1231-8, 
Appliance and Merchandise De- 
partment, General Electric Co., 
Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 


GENERAL ( ELECTRIC 
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For 
MOTORS - FANS 
CONTROLLERS 


No Priority Rating Required 


Authorized Distributors of parts 
for General Electric Co. — Rob- 
bins & Myers — Leland — Mar- 
athon — Master — Delco — 
Emerson — Hamilton Beach — 
Hunter — Century — Wagner 
— Ilg — Chicago Electric — 
Waring — Proctor — Thor — 
Peerless — Vaculator — West- 
inghouse — Allen Bradley — 


Cutler Hammer. 





WINDING MATERIALS 
& REPAIR SHOP SUPPLIES 





Write for Catalogue 


READING ELECTRIC COMPANY, INC. 


200 William St. New York, N. Y. 
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Corrosion ‘and 


Electrolysis [FROM PAGE 105] 


If the unit is “grounded” at the gen- 
erator and no direct return is provided 


between the work and the generator, as | 
may be the case with well grounded | 
ships or barges lying in water, there is | 
a possibility the entire welding load may | 


become “stray earth currents” causing | 


corrosion damage to underground pipes, 
cables, tanks, etc. (See Fig. 3.) Direct 
grounding of welding generator circuits 
to the metal to be welded, and by this 
is meant the return load leg and not the 
frame of the machine, would minimize 
or eliminate stray currents. 

It is reported that some industrial 


| plants are constructing their paved floors 


with reinforcing mesh close to the sur- 
face with some strands exposed to per- 
mit a metal object to be “grounded” for 
welding purposes by simply placing it 
on the floor. It is obvious that such a 
scheme will create a multiplicity of stray 
current situations on pipes, cables, tanks, 
building foundations and on the rein- 
forcing itself. Some of this undoubtedly 
will be detrimental and require careful 
study, before the correct solution is 
found. (See Fig. 4.) 

From an electrolysis and corrosion 
standpoint, there are vast differences 
between “grounds.” It is often desirable 
to provide insulation between various 
members of grounded circuits. For ex- 
ample: street railway rails should never 
be grounded to electric conduits, water 
pipes, gas pipes, cable sheaths, tanks or 
other underground structures in car 
barns. Yet the rails as well as the other 
structures are generally considered as 
grounds. It is also desirable, in some 
cases, to insulate the sheaths of cables 


| from a general grounding scheme and 


provide a separate ground system for the 


| sheaths based on good electrolysis and 





corrosion practice. This is particularly 
important on high tension underground 
cables employing types of insulation that 
are easily broken down by moisture 
whenever the sheath is penetrated by 
corrosion. 
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IME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 
SINGLE POLE 


All three types can be furnished with 
a rongion from 20 TO 200 
AMPERES P POLE, listing from 
$16.50 up. Ten ampere Time Switches 
from $3.95 up. 


* 
ROCESS TIMERS 


INTERVAL TIMERS, or PROCESS 
TIMERS, are furnished in two types. 
One is reset by hand (manual); other 
resets itself, automatically. Both types 
can be provided for practically any cycle 
of time, fully adjustable from zero to 
maximum period. SYNCHRONOUS, 
SELF-STARTING MOTORS. 


* 
IGNAL TIMERS 


Used extensively for starting and stop- 
Ping industrial _ work; school class 
“'—~ for municipal time signals, etc. 

Pp to six signal periods, permanently 
set at factory with Sunday & Holiday 
Cutout and Manual Control, at a list 
Price of only $35. 


* 
Write for Information 
AUTOMATIC ELECTRIC MFG. CO. 
MANKATO, MINNESOTA 
AERA SCC 











110-Volts A. C. from Direct Current 


On the Fighting Front On the Home Frent 


with KATOLIGHT ROTARY KONVERTERS 
Change 32, 110 or 220 volts D.C. to 
standard 110-volt, 60-cycle A.C. for operat- 
ing radios, electronic & sound apparatus. 
electric signs, A.C. appliances, etc. 





KATO ROTARY KONVERTER, 225 Watts 


Good deliveries on rotary converters 350 
through 1500 watts. Quiet in operation. 
Can be furnished with special fi :ering 
equipment for sensitive radio wor... 


Pioneers in the Building of 
Smal] Rotary Converters 


At present Kato’s entire production must 
be directed to furnishing converters on 
high priority orders. Write us if you need 
this kind of equipment for war orders. 


Also manufacturers of A.C. and D.C. gen- 
erators ranging from 350 watts through 
25 K.W.; power plants; Frequency Chang- 
ers; and Motor Generator Sets. 


KATO ENGINEERING C0. 


628 N. Front St., Mankato, Minnesota 
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Practical 


Methods 


[FROM PAGE 42] 


In order to get a nice channeling job 
on the dropping cables, long bolts were 
placed crosswise at the top of the 
trough (or at the bottom of the pull- 
box). Each bolt carries a number of 
insulators using short lengths of pipe 
for spacers. As the cables emerge from 
the end of the conduit, they are carried 
over the proper insulator, dropped 
through the trough, threaded through 
the correct holes in the slate roof at the 
bottom and taken (three to five feet) 
to the switch terminals. 


MOTOR BOARD 
PACES MAINTENANCE 





INDUSTRIAL 


Probably there is no one who is more 
cognizant of the economic and practical 
advantages of systematic electrical 
maintenance than the manufacturers of 
such equipment. Consequently such 
plants have well organized electrical 
maintenance departments that are al- 
ways on the alert for ideas that will 
simplify maintenance and increase the 
efficiency of the department. 

A unique method of constantly keep- 
ing motor conditions before the eyes of 














this 
“Motor Board” are the conditions of 
each electric motor in this manufactur- | 


CENTRALLY RECORDED on 





ing plant. Color coded pins under metal | 
tags representing each motor indicate 
condition of equipment at last mainte- | 
nance check-up. One board represents | 

a complete shop. 
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KEEP AHEAD WITH 





URC Research Luminaires are finished in 
rich silver-gray enamel with high reflect- 
ing chip proof white enamel throughout. 
Knockouts are on top for stem mounting. 


Provisions are made for continuous 
mounting in the end plates which lock 
raceway sections together with nipples 
and locknuts. Single and double type 
track units furnished of No. 18 USSG 
steel. Bottom panels of double prismatic 
ribbed glass—side panels double strength 
ribbed glass. Takes four 40-watt 48-inch 
tubes, latest type approved Tulamp bal- 
lasts and easy replaceable starter switches. 
Operates on 110-125 volt, 60 cycle, A.C. 


LEADER’ 





URC 


Research 


LUMINAIRES 





ZEPHYRLITE 
INDUSTRIAL UNITS 


ZEPHYRLITE Industrial Unit 340 is engi- 
neered to meet the requirements for high 
level illumination where greater foot candle 
intensity is required. Channel finished in 
gray backed enamel as is top surface. Re- 
flector double coated baked enamel, reflect- 
ing surface white. Reflecting factor app. 
89%—60 cycle, 120 volt, A.C. All units 
equipped with two side hangers for chain or 
rod suspension. Knockouts for conduit or 
pipe suspension. Knockout in channel on 
24” and 36” centers. Side top knockouts 
for switch installation. Takes three 40-watt 
T-12 fluorescent lamps. Shipping weight 
29 Ibs. 


@ Today’s particular and 
intensive manufacturing 
requires specialized light- 
ing — engineered to the 
present swift tempo. 
LEADER offers fluorescent 
lighting units to meet these 
needs . . . units that help 
Jobbers keep ahead of the 
times — they open up un- 
told and unlimited oppor- 
tunities for good lighting 
business. Fluorescent light- 
ing is the illumination of 
the future and this com- 
line by LEADER 
presents a revenue source 
that is barely tapped. 


plete 


Our modernly-equipped factory and competent staff of illuminating 
engineers assure excellence of product and strict conformity to spect- 
fications. Let us send descriptive bulletins which give specifications, 


details of manufacture, and illustrations. 


Engineering Facilities in all principal cities 


LEADER ELECTRIC 


6128 BROADWAY 


MFG. CORP. 


CHICAGO 40, ILLINOIS 
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PROMPT 
DELIVERY 


ON 








Solderless, Tapeless Wire Connectors 
SAVE CRITICAL MATERIALS 


An Alternate and IMPROVEMENT for sol- 
der-and-tape wire joints. IDEAL "Wire- 
Nuts" (solderless, tapeless wire con- 
nectors) contain no copper or copp 

alloys—no tin or rubber as used with 
solder-and-tape joints. Because "Wire- 
Nuts" do not require critical materials, 
they are immediately available. Easy to 
use; strip wires—screw on—that's all! 





Better Electrically— 

Stronger Mechanically 
“Wire-Nuts" powerful grip on wires prevents 
shorts, grounds and corrosion—and they 
withstand several times greater pull than the 
best soldered joint. 


Fully Approved. 
Listed by Under- 
writers’ Labora- 
tories, Inc. Sizes 
for connecting 
all combinations 
from two No. 18 
to three No. 10 


wires, 


If your Electrical Jobber hasn't a supply, 
write or wire, mentioning Jobber's name. 


IDEAL Sycamore 


COMMUTATOR 





1041 Park Ave. Sycamore, Iil. 
Sales Offices In all Principal Cities 
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CONSTRUCTION DETAILS show 
how board and cabinet are built. The 
number of boards in the cabinet depend 
upon the number of shops, or depart- 
ments in thé plant. Boards can be locked 
in upper position and lowered for 
observation or entering latest mainte- 
nance reports. 


the maintenance crew was recently de- 
vised and employed by the La Porte, 
Indiana, Works of the Allis-Chalmers 
Mfg. Company. A _ simple, practical 
“Motor Board” permits a maintenance 
man to ascertain the condition of every 
electric motor in the entire plant in a 
few minutes. 

The board solved the problem of cen- 
trally recording the results ot periodic 
motor check-ups—a need that resulted 
from stepping up routine maintenance to 
a wartime tempo. A cabinet was de- 
signed to hold a number of boards 
approximately four feet square and ar- 
ranged one in front of the other. 
Divided into an upper and lower half, 
the cabinet recesses the boards in the 
upper half while those below are ex- 
posed for observation. The boards can 
be raised from the bottom half and 
locked in place in this upper “hood.” 

Key to the system of maintaining a 
constant check on the plant’s motors 
are small metal tags, each of which: is 
stamped with the number of a motor 








in the shop. Each board represents a 
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TOPS 
IN 

TIME 
SWITCH 
QUALITY 


for only $473-00 LIST... 
eemeesemcroentec 


The Paragon 300 Series includes ALL 
the essential features of truly top qual- 
ity time switches . . . yet the list price 
is only $13.00. Some of the features 
are: only 2 exposed gears, all others 
operate in a sealed oil-filled chamber; 
slow speed motor; sturdy clock train; 
snap-action switch; simple hand trip; 
attractive modern case; 2000% more 
dial power than required. Satisfactory 
service, workmanship and material 
guaranteed. Send for complete bulletin. 






PARAGON ELECTRIC COMPANY 
401 So. Dearborn St. 


Chicago, Ill. 








HEAVY DUTY 
Carbon Lamps 


FOR INDUSTRIAL USE 


@ Recommended for use 





where Long Life is essential, 
where Vibration is exces= 
sive, where Inaccessibility 
of lighting fixtures makes 
Replacement Difficult, where 


a Pilot Light is needed. 


Available in a wide variety 


of sizes, shapes, candle 


power and voltages -— stan- 


dard and candelabra bases. 


’ 
A large supply of all standard types 
are carried in stock, thus assuring 
you prompt service at all times. 
Write for catalog sheet 1-2 
for full details or see your 


Electrical Wholesaler. 


NANORTH AMERICAN 


ELECTRIC LAMP CO. 





St. Louis 6, Missouri 





1044 Tyler Street 
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shop, and the position of the hook on | ELECTRICITY for ANY JOB Anywhere 


which each tag hangs represents the 
position of that motor in the shop. If 
a motor should be moved to another lo- 








cation, its tag is simply transferred ONAN GASOLINE DRIVEN ELECTRIC GENER- 

from one hook to another, making the | ATING PLANTS provide power and light wherever 

system unusually flexible. | This is electricity is not otherwise available and for 
As the motors are inspected, or . | Model emergency service. 

ports on their condition are receive: W2C Thousands of these reliable, sturdy Plants are 


from the shops, these specific conditions | 
ye oe are indicated on the “Motor Board” | 
with colored pins placed under the tags. 
The following color code is used: 


doing war winning work on all fighting fronts. 


Sizes from 350 to 35,000 watts. 50 to 
800 cycles, 110 to 660 volts, A.C.— 
























ALL : 6 to 4000 volts, D.C. Also A.C.-D.C. 

maal- BEG ss bicrcis seo eee sah Dirty Motor output models available. 

a SUNN oss daa 3-5e'e aero Bad Bearing Vouk: teaiey vegies 
RBPCERD 5 ios0 6biesieleniec Bad Commutator si neat nasil anal dita 

nea OUGW. occ scihi Starter Needs Repair oy a ~ . * i 

thers MMR. dubbusancacouas Bad Brushes ‘nia ~ ipsa 5 Salo cat came 

ber; MMe hiss xo Motor in Good Shape : 

— This code, indicating the condition D. W. ONAN & SONS 

sad each colored pin represents, is plainly 2084 Royalston Ave. 

ome shown on the panel covering the upper Minneapolis, Minn. 

ctory half of the cabinet. As quickly as repairs 

erial can be made or precautions taken, pins 

letin. are removed or changed. 


Awarded to 
each of 
ONAN's four 
manufacturing 
plants. 


In operation, the plant’s maintenance 
>ANY department reports the board is proving 

highly successful, especially in pre- 
go, Ill. 5 r Fie 
venting undesirable motor conditions 
from reaching advanced stages requir- 
ing more serious repairs—and a pos- 
sible shutdown. The responsibility of 
keeping the board “up-to-date” falls on 
the shoulders of each member of the 
maintenance crew who must report his 
periodic check-ups on it. This system 
gives maintenance headquarters a visual 
picture of motor conditions throughout 
the entire plant. A board with colored 
pins predominating (other than white) 
stands as a constant reminder that “im- 
mediate action” is necessary. 

















TIREX - rubber sheathed - 
cables were designed for hard, 





FINGER-TIP rough work. They still have re- 
markable wearing qualities and 
MOTOR CONTROL | abrasion resistance and can be 





wirina | depended upon for continuous, 

| dependable performance but, for 
Considerable time is saved on setting- | the duration of the war, they 
meet restrictions governing the 
use of rubber, copper and other scarce materials. 

It is important, now more than ever before, to get maximum service 
from trailing cables upon which portable or mobile electrical equipment 
depends for current. New cables are hard to get and those already in 
service must be used until they are completely worn out. To this end 
we make four suggestions. 


up operations on a gear shaper at the | 
Tool Steel Gear and Pinion Company, 
Cincinnati, by providing the operator 
with finger-tip control of the machine 
motor. Instead of being conventionally 
mounted in a stationary position, the 


pushbutton on this machine is at the end | I. As far as possible use the 3. Provide extra protection or 
of a flexible extension cord | proper size and type of cable change location where expo- 
; ae eS ; for the work to be done. sure is hazardous. 


The extension cord, terminating ¢ > 
types iin cecguennr gen Senin 2. Inspect cables teenaged a ; 

7 ‘ 2 regularly to discover condi- 4. Make repairs promptly when 
uring Motor starter, is of sufficient length to tions that may cause trouble. needed. 
permit the operator to have the push- | If you must have new cables for vital war work we shall be pleased to do all 
button in his hand regardless of the part | We can, consistent with conservation restrictions, to help you get what you need. 
of the machine at which he may be 
working. Since considerable. “inching”’ 
of the motor is necessary when setting 
up the work in the machine, the oper- 
ator must be able to control the motor 
at will. With the control button in his 










4S 
Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 





Missouri 
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CRITICAL 
MATERIALS 


* 


USE Pas 
PORCELAIN 
WIRING DEV\CE> 





There is still a definite need to 
conserve every ounce of critical 
material—and there is electrical 
wiring that must be done. 


P&S Porcelain Wiring Devices — 
backed by over fifty years manu- 
facturing experience—will do the 
job and do it well. Use Porcelain 
Sockets and Receptacles. Use P&S 
Surfex, the surface wiring device 
line made of porcelain. 


SOLD THROUGH 
ELECTRICAL WHOLESALERS 


PASS & SEYMOUR, INC. 
SYRACUSE 9, N. Y. 
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PORTABLE CONTROL button (arrow) 
on this gear shaper provides the oper- 
ator with finger-tip control over the 
machine during setting- up operations. 
After machine is running, button is hung 
‘on stationary book over the starter. 


hand, the worker need not fumble around 
for it or repeatedly hop to one end of 
the machine each time he desires to 
move the work slightly. 

One end of the control button fitting 
is equipped with an eye. When the work 
has been properly set up and the ma- 
chine is in operation, the control button 
can then be fastened to a protruding 
hook conveniently mounted to the unit 
near the motor starter. 





VARIOUS SERVICES in the pot-line 
buildings of New York City's Aluminum 
Company are mounted in banks at acces- 


sible points. Note the variety of equip- 

ment. On the cover of the wiring trough 

is painted the circuit, type and voltage 

of each service switch such as “Cranes, 
220 volt, d.c.” 





ath, 


| INDUSTRIAL REFLECTOR 











MULTI 














TWO-PIECE GLASSTEEL DIFFUSER 











% Select Reflectors for any need— 
incandescent or fluorescent—for local 
or generalized lighting, from the 
MULTI line. They meet any lighting 
demand and give you a good profit 
too. MULTI units give you the mod- 
ern method for taking care of indus- 
trial and residential installations. 
They are designed for the job—just 
right for customer and contractor. 


© Send for Complete Catalog 


ELECTRICAL MANUFACTURING CO. 


1840 W. 14TH ST., CHICAGO, ILL. 








a4 hrs.a da 






BUT ZENITH 
DOESN'T MIND 
IT! 


Magnetic Contactor 
Coil wound to keep cool on continu- 
ous service. Electrically held. Full 
floating armature—minimum hum. 
For severest duty. Withstands surge 
of type C lamps. Used as motor 
starter, blackout switches, emer- 
gency controls, X-Ray, etc. Used in 
war production plants. 30 to 400 
amps, A.C. to D.C. 


Full Line of Con- 
trol Equipment 
shown in Zenith 
Catalog. Send for 
it, 

Transfer Switches, Tim- 
ers, Program Clocks, 
etc. We make con- 


trols for special jobs. 
Wire or write. 


ZENITH ELECTRIC CO. 


155 W. WALTO CHICAGO, ILL. 
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When 
“KNOW-HOW” 
is important 


let 
MILLER 
do it! 


The South's largest general 
electrical contractor offers you the 
experience gained from millions of 
dollars worth of successfully com- 
pleted contracts for Army, Navy and 
civilian projects of all kinds in- 
eluding structural work and public 
utilities distribution systems. 

Full equipment and engineering 
staff available to service any contract, 
regardless of size. 


Company 
556 Riverside Ave. 
Jacksonville, Florida 


A eee 


eee ee 





ll types of electrical 
specialties, boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy specifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 


Write for information. 


Jacksonville Metal 


Manufacturing 
Company 
JACKSONVILLE, FLORIDA 


REE: ES RRR 
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This scheme can readily be adapted to 
almost any type of machine where flex- 
ible control of the motor would ma- 
terially speed up the setting-up operation 
and hence save many otherwise unpro- 
ductive man-hours. 


TANDEM OPERATION 
OF LARGE DRIVES 


INDUSTRIAL 





When a smaller drive becomes over- 
loaded it is generally replaced by a 
larger single unit that can handle the 
load. However as the rating increases 
beyond a certain critical size, it be- 
comes a question of economics. Can the 
old drive and control panel be utilized 
elsewhere or must it be scrapped if 
replaced by a larger single unit drive? 
Or is tandem operation the answer? 

Reynolds Metals Company of Rich- 
mond, Va., manufacturers of aluminum 
foil, have felt the pressure of war con- 
tracts as much as any industry in the 
country. Facilities have been greatly 
expanded and many processes have been 
stepped-up in varying degrees through 
recent developments of production ma- 
chinery. Speed-ups have, of course, 
made increased demands on plant drives 
and electrical distribution facilities. 

The main aluminum foil rolling mill 
is an outstanding example. Aluminum 
ingots are taken from the furnaces at 
about 900° F and placed on the roller 
table. Each ingot then gets from nine 
to eleven passes before it is ‘moved on 
down to the next mill. The mills are 
composed of three rolls. The main drive 
is geared to the center roll which is in 
turn geared to the upper and lower rolls. 
After the ingot passes through the cen- 
ter and lower rolls, the tables on either 
side are raised and the ingot is passed 
back through the center and upper rolls. 
After each pass, the ingot must be 
centered-up for the succeeding pass, and 











EXPLOSION-PROOF wiring is the 

specialty of Walter J. Barnes, Walter J. 

Barnes Electric Co., New Orleans, seen 

here discussing a job with I. G. Marks 

(right), secretary of New Orleans 
chapter NECA. 





I bought more than a 
PIPE BENDER! 

My Porto-Power 
licks mainte- 

nance jobs, too! 





Blacknawk Porto-Power Pipe Benders 
would still be the choice of many ex- 
perienced contractors and electricians 
— even if the Blackhawk Bender 
could only bend pipe. But, Man! — 
bending pipe (up to 4”), and doing 
it well, is only part of the storyl 


Simple attachments can be used with 
the Porto-Power Hydraulic Unit—to 
handle tough maintenance jobs, con- 
struction work and change-overs. 
Write for the V-43 catalog or call 
your Blackhawk Dis- 
tributor for more de- 
tails on how Black- 
hawk Benders cando 
all this extra work. 


PULL DRIVE PULLEYS 
AND GEARS — 
Smoothly, safely. No 
crow bars! Nosledging ! 


LIFT MACHINERY — 
Raise a 10-ton load 
from a low of 31/2” to 
an 8//.” height. 





BUILD YOUR OWN 


PRESS — Free blue- 
prints ! Use the powerful 
hydraulic unit furnished 
in the pipe bender. 


A JACK FOR ANY 
SPAN — ANY ANGLE 
— Your Blackhawk 
power unit is the most 
refined hydraulic jack 
available today! 


BLACKHAWK 


BLACKHAWK MFG. CO. 
Dept. P20123, Milwaukee 1, Wisconsin 








Rush your new Hydraulic 
Equipment Bulletin V-43 to us. 


Name. f 
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Why dig 
through a 


PILE 


of Catalogs? 























If you have a Penn-Union Catalog, 
you can instantly find practically 
every good type of conductor fitting. 
These few can only suggest the 
variety: 


Universal 
Clamps to take 
, a large range of 

conductor sizes; 
with 1, 2, 3, 4 
or more bolts. 





L-M Elbows, with compression 
units giving a dependable grip on 
both conductors. Also Straight 
Connectors and Tees with same 
contact units. 1} 


Bus Bar Clamps for in- 
stallation without drill- 
ing bus. Single and 
multiple. Also bus sup- 
ports — various types. 





Clamp Type Straight 
Connectors and Re- 
ducers, Elbows, Tees, 
Terminals, Stud Con- 
nectors, etc. 









Jack-Knife connectors 
for simple and easy dis- 
connection of motor 
leads, etc. Spring ac- 
tion — self locking. 
Vi-Tite Terminals for 

quick installation and 

easy taping. Also sleeve 

type terminals, screw se 
type, shrink fit, etc. etc. 


SSS 


Splicing Sleeves, Figure 8 and Oval, seam- 
less tubing—also split tinned sleeves. High 
conductivity copper; close dimensions. 


Preferred by utilities, industrials, 


















“Penn-Union” on a fitting is their § 
best guarantee of Dependability. 
PENN-UNION 

ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





Conductor Fittings 


112 











Se 


SYNCHRONOUS MOTORS coupled in tandem to carry the added load as develop- 


ments in mill operation increased mill capacity. 


the rolls must be screwed-down to a 
predetermined value. 

As the ingot hits the rolls and for the 
duration of each pass, the actual load 
on the driving motor is considerably 
more than its rated capacity of 400 hp. 
However, in the past, because of the 
comparatively long interval of no-load 
during which time the ingot is centered 
and the rolls are screwed-down, the 
motor never heated beyond the normal 
rated degree rise of continuous loading. 

Reynolds engineers however, under 
the pressure of increased war demands, 
developed automatic guides which keep 
the ingot centered at all times so that 
an immediate repass is possible. Along 
with this, a faster screw-down of rolls 
was developed so that now the required 
nine or eleven passes are accomplished 
in considerably less time. 

The result was increased production, 
but motor heating also increased. From 
tests and calculations it was decided to 
use tandem operation. To do this sev- 
eral precautions had to be taken. First 
of all, an identical motor, with identical 
characteristics had to be ordered from 


the manufacturer of the original ma- 
chine. This specification was necessary 
to prevent one or the other from hog- 
ging the load. 

The rotor of the new motor was speci- 
fied with a double shaft-extension but 
with a heavier drive-end shaft so that 
it could be interchanged with the old 
rotor, since the old stator was to remain 
in its original position, close to the load. 
The old rotor was then placed in the- 
new stator and both rotors were rigidly 
coupled. The new rating is now 800 hp. 
tandem operated three phase, 440 volts, 
synchronous drive. The new control 
board has been inter-locked through a 
time delay so that after the first motor 
(which starts as an induction motor on 
reduced voltage) is synchronized at full 
voltage, the second motor (which is 
now running at synchronous speed, be- 
ing driven by the first motor) is merely 
synchronized by applying full voltage 
and field without the intermediate step 
of reduced voltage start. The starting 
is completely automatic from the time 
the pushbutton makes contact until both 
are fully synchronized. 





IN NEW LOCATION in Richmond, Va., Electrical Equipment Company, motor repair 
shop and industrial equipment suppliers and jobbers have acquired more space for 
bigger and better operations. Left to right are H. 1. Lamb, asst. treas:; T. T. Thomas, 
treas. and Richmond shop manager; H. E. Wood, v. pres. and Richmond shop supt. 
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ILLINOIS 


Completely Insulated 


ALL PORCELAIN 
WIRING SYSTEMS 








Save Critical Materials 
Re ROR RNRRINERS 


Save Installation Time 
BS ae: RRS oo 


Cut Maintenance 
PR 6 PERRET MEE YY A ee 


€ 
& 


% An ILLINOIS Porcelain System 
enables you to do an outstand- 
ing modern wiring job—you are 
afforded every advantage in 
making easier, safer, more con- 
venient, and efficient layouts— 
you can guarantee these porce- 
lain systems for longest service 
life, for safety, and for greatest 
all round satisfaction, Porcelain 
does not rust or corrode. It is a 
logical wiring material because 
it conserves steel, zinc, copper, 
rubber. Grounding is unneces- 
sary when you use this system. 
Clamps are not required for por- 
celain boxes. When you sell 
your next wiring, sell an ALL 
Porcelain System, 












= 


—> 
BUILD GE 


ILLINOIS 


ELECTRIC PORCELAIN 


[FROM PAGE 47] 


Motor Stops 


METAL RING 
HOLDS COIL ENDS 


A bright idea by W. M. McCord, a 
young workman on the Remy armature 
line, Delco-Remy Division, General 
Motors, has saved 63 man-hours per 
month, which he and two other opera- 





SMALL METAL RING designed by 
this war worker holds leads in place 
while commutator connections are made. 


tors on the line each can devote to turn- 
ing out more armatures. 

The idea, which brought Mr. McCord 
an award of $110.75 in War Bonds and 
Stamps, incorporates the use of a simple 
little metal ring which he designed to 
hold wire leads in position on armatures 
while commutator connections are being 
made. The former method of using 
rubber bands was inefficient and lost 
considerable time. The bands weren’t 
strong enough to hold the leads securely 
in position and they frequently broke. 
Now this trouble is eliminated. 

The idea has “paid off” in this pro- 
duction set-up and will prove useful in 
all shops where numerous armatures of 
identical size are repaired or assembled. 














COMPANY 


Macomb, Illinois 
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MOTOR EXPERT George A. Koepp, 
Koepp Electric Motor Company, Mani- 
towoc, Wisconsin, is the lone service 
operator in three Wisconsin counties. 
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@ Yes sir, that's the main idea be- 
hind Aerovox motor-starting ca- 
pacitors. And here's the story in 
a nut-shell: 














h universal 
mini- 
nience, 
ate types (where 
matching of 


bot! 

f all, there are 
ol (where feasible) for 
and greater conve 


Fi 
s types 
mized stock 
and exact-duplic 
necessary for precise 
discarded capacitors). 













ji x 
re are up-to-the-minute Aerovo 


~ indicating at 
2. pags ht oe roe replacement ca- 
; emai a - That sort of — 
aed information insures the rig 
tor for your job. 
yox jobber carries 4 
farting capacitors to 
i ts promptly 
profitable 


capaci 
our local Aero 
meet you A 
satisfactoril 


servicing. 


e See Our Jobber... 


He's there to serve you. He's got a stock 
to meet your needs. Ask him for the latest 
Aerovox catalog—or write us direct. 


AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 


In Canada: AEROVOX CANADA LTD., HAMILTON, ONT 


Export: 100 Varicx St.,N.¥.C. + Cable: ‘ARLAB’ 
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THE AUSTIN LINE 
MARINE 


ELECTRICAL — 


Combination Switch 
and Receptacle Boxes 
- T. and N. W. T. 
—doubie Dole, single Ag 
throw-switch, and 
— phase recepta- @ 















Siagte, Double, and 
wae 2 Boxee 


. =. 





ago Boxes—W. T. and 
N. W. T.—have = Ly 
A are used to co 

branch circuits. Branch 
+ gaa Boxes are fuse- 
able. 





AUSTIN i 
Lamp Type tote 


m with clear green, A 
J — yellow and opai 
jens. 


THE M. B. AUSTIN COMPANY 
108-116 S. DESPLAINES ST., CHICAGO, 

















EGS & Glow 











AFETY RULES call for ‘that EXTRA 
and 1 RE- 





CHECK which SAFE- T-GLOW pro- 





vides. Detects accidental tie-ins, as 
. ry 1 ig a i | A 

voltages . . . prevents serious injury model B 

and loss of jife. SAFE-T-GLOW con- 64. 

sists of a sensitive Neon tube, ampli- Ot acne ll 


fied by mirror reflector. 


Model A for circuits 2,000 to 35.000 volts. 
Model B for cirevits from 35,000 
te 220,000 volts. 









Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 
tells instantly where trouble lies in 
circuits, fuses, cut-outs, motors, etc. 
Indicates hot or grounded wires. 
Tells AC from DC. SAVES PRECIOUS 
TIME. Has PATENTED safety feo- 
tures. Vest pocket size with cli 

\ Lifetime guarantee. List $1 7) 


(Priority A-7) Purchase thru 
Cie regular electrical dealers. 


L.S. BRACH Mfg. Corp. 


55-63 Dickerson St Newark, No J 



















Test Insulation the Modern Way 


with a MODEL B-5 


NEW BATTERY-VIBRATOR TYPE 


Me mere tiresome cranking of a hand-driven 
geesrater . . . Entirely self-contained, steady 


test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resdeteace . 






HERMAN H. STICHT CO., 


2~ PARK PLACE NEW 








MEGOHMER 


INC. 


YORK, N.Y. 


VARIOUS NEW MODELS 
AND RANGES 






WRITE FOR BULLETIN No. 430 g 
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Director of Circulation: 


From 





CHANGE OF ADDRESS 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd Street, New York, 18, N. Y. 


Please change my address on Electrical Contracting 
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Field 
Coils 


[FROM PAGE 33] 


tables. Sketches show the section of a 
frame with the observer facing the front 
or commutator end. Note the arrows 
used to indicate direction of armature 
rotation. 


Main and Commutating Poles on 
Vertical Center Line 

Where the basic main south pole is 
located on the vertical center line of the 
frame (as in the preceding article) the 
polarity of the commutating pole A is 
north or south as the case may be. For 
clockwise rotation in a motor, the tables 
show that pole A should be a north pole. 
Also, for a generator and clockwise 
rotation, the tables show that pole A 
should be of south polarity. The data in 
the figures and tables can be used to de- 
termine the polarity of all the main and 
commutating poles for motors and gen- 
erators and for the desired armature 
rotation. 

Where the basic main south pole is to 
the left of the vertical center line, then 
the commutating pole, if used, will be 
on the vertical center line. Fig. 1 is 
used to determine the polarity of com- 
mutating pole A. For a motor and 
clockwise rotation, Fig. 1 shows that 
the commutating pole A should be of 
north polarity. For a generator and 
clockwise rotation, Fig. 1 shows pole A 
should be of south polarity. 

Fig. 1 shows that moving the com- 
mutating pole A from the right of the 
basic main south pole to the left of it, 
also changes the polarity of the com- 
mutating pole A. Thus by using the 
main south pole as a base, all changes 
can be governed accordingly. 


Brush Polarity 


The polarity of the brush on the cen- 
ter line of the top south main pole is 
found, after the polarity of the main 
and commutating poles, and their loca- 
tions are established. Most modern mo- 
tors use armature winding with the lead 
pitch of the coils divided equally. The 
brushes are therefore located on the 
center lines of the main poles. This 
means that a main pole of south polarity 
is always in a position where it can be 
used as a standard point. See Fig. 1. 
When a south main pole is used to de- 
termine magnetic polarity of the other 
main and commutating poles, then a 
south pole should also be used to indi- 
cate thé brush polarity. That is the 
polarity of the brush on the center line 
of the south pole. 

It is necessary to know the type of 
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New Practical 
Unit to Cut 
Installation Time 


@ The “Messenger Hanger’ and the ‘‘Mes- 
senger Strap” fill the need for an economi- 
cal, practical, time-saving unit for use with 
the new messenger cable type of installa- 
tion. Mechanically strong, durable, light- 
weight. They have considerable material and 
ure easily and quickly installed. Our bul- 
letin gives full and complete details—send 
for it 


See your Jobber, 





“Messenger Strap’’ for 

*«Messenger Ranger for Outiet Boxes 

Conduit and Cable = Gr Cadmium Plated Steel 

Strong, made of cadmi- or Everdur. For messen- 

- ger cable installation to 

be used with _ Minerallac 

“Messenger Hanger.’’ 

permit conduit to be put Fits all standard outlet 

in place without falling boxes and %” messen- 
off. ger cable. 


MINERALLAC 


ELECTRIC COMPANY 
New York City Office 50 CHURCH ST. 


THEODORE 8. DALLY 
25 N. Peoria St. 


Chicago 
























































REMEMBER: ILSCO PRODUCTS are 
made from pure copper drawn to 
size in our modern Iisco plant to 
insure precision and satisfaction. 


MULTIPLE CONNECTORS 








Big fellows for big jobs: 

LU4 for wires from 0 to 350,000 c.m. 
LU6 for wires from 250,000 to 500,000 c.m. 
Designed for most efficient performance. 
Simple, accurate, dependable . . . ample 
contact area for sustained overloads. No 


special tools required. Quickly installed. 





Please send details and 
32-page illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Inc. 


OHIO 
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Class 2510 manual start- 
er for motors up to 5 
H. P. at 220 volts or 72 
H. P. at 440 volts. 





Class 9001, Type BRI} 
standard duty "Start- 
Stop” pushbutton station. 


| dust is readily ignited by an electric 
spark or arc. Safe operation demands motor control 
with special dust-excluding enclosures in all loca- 
tions where it is present. 

Square D offers a complete line of control suitable 
for use in the presence of magnesium, aluminum, or 
other combustible metal dust. Devices listed for 
Class II, Group G hazardous grain dust locations, also 
meet Class II, Group E metal dust requirements. 

Manual and magnetic starters, combination starters, 
reversing starters, push buttons and other accesso- 
ries are available in a complete range of sizes. 

A Square D Field Engineer will be glad to help 
Class 8538 combination = you select equipment with exactly the right special 








starter with circuit break- Class 9001, Type GD-31 purpose enclosure for practically any application — 
er and magnetic starter in three unit heavy duty f S Sie season’ cated 
one enclosure. pushbutton station. rom oquare 1s standard catalog. 











ELECTRICAL EQUIPMENT 
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DETROIT 





KOLLSMAN AIRCRAFT INSTRUMENTS 


T) COMPANY 


MILWAUKEE LOS ANGELES 

















These good-looking devices are 
ideal for surface wiring in war hous- 
ing and in war-purpose industrial 
buildings, warehouses, etc. Their 
use saves time and materials. Knock- 
outs in the ends, sides and backs 
of these devices enable them to be 
end-conrfected, side-connected (knob 
and tube or cleat wiring) or back- 
connected for concealed wiring 


FOR FURTHER INFORMATION about G-E wiring devices, wires and 
cables and conduits, see the nearest G-E Merchandise Distributor 
or write to Section CDW-1231-8, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Conn. 


TEXTOLITE SOCKETS 


Give Lasting Service 


These dependable Textolite sockets are ideal for 
maintenance wiring and for new war-purpose wiring. 
Their strength and excellent insulating qualities make 
them suitable for use in factories, mills, warehouses 
or in any location where conditions are severe. 


The bodies of these sockets are “sealed in.”’ Caps 
and shells are insulated and will not®ug fust, peogrode, 
flake or tarnish. There is no lining $4 
threaded catch connection will hold the 
together securely regardless of vibration. 


These sockets are available in pull, push, key and 
keyless types. All have standard shadeholder threads. 
Caps may be threaded or pendant. 





rc 
G-E CONDUITS AND BUILDING WIRES 
There are G-E conduits and building wires for 
every purpose: White and Black rigid conduits, 
EMT, flexible conduit, Fiberduct and various 
building wires including Type SN small diameter 
thermo-plastic insulated. 
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